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The wonderful flexibility and economy of America's railroad systems can now be 


used for shipping many products which could never be shipped in bulk before! 


General American's new Airslide car permits bulk shipping of high or low 


density materials. It eliminates all the expenses of individual, small unit 





containers. And it can be loaded by gravity and unloaded at any siding by any 
conveying system. Ladings are protected against shrinkage and leakage 


with minimum possibility of infestation and contamination. 


General American's new 


Airslide car for rent 


AIRSLIDE IN CAR AVOIDS 


We k Airsli rs rolli 
BRIDGING AND PACKING e keep Airslide cars rolling 


With approximately one pound of for you, service them in our own 


air pressure, the lading is activat- a lirslide fabric shops throughout the country. 
ed and flows quickly and evenly ii lir mber 

through the outlet valves on the 

bottom of the Ajrslide car. This 

permits unloading by any type of 

conveying system. 
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will replace it Free. 


with replaceable jaws—non-slip, non-lock, instant grip on pipe. 
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with handy pipe scale on hookjaw. 

with comfort-grip I-beam handle—with handy hang-up hole. 


with end pattern pipe wrench—for pipes crowded or against flat surfaces. 


No wonder RIGID is the world’s most popular pipe wrench. Buy genuine 
RIGAID’s for easier work and extra economy—at your supply house. 
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The Price of Hot-Box Prevention 


There have been many campaigns over the years 
with the objective of reducing hot boxes. Some- 
times these efforts were confined to a single rail- 
road or to scattered roads. Sometimes they 
extended more or less generally to all railroads. 
There is, therefore, nothing novel in the mere 
fact of another campaign. This one differs from 
earlier campaigns in several respects, however. 
Present freight-train operating conditions have 
become more severe than they have ever been 
before, because of heavier average axle loading, 
more rapid acceleration of freight trains hauled 
by diesel-electric locomotives and higher freight- 
train speeds. At the same time competition de- 
mands higher standards of reliability and reg- 
ularity of freight-train operation. 

In the present campaign for improvement 
several examples have been recorded which 
demonstrate that great improvement can be 
effected by strict adherence to the rules with re- 
spect to box packing and the inspection and 
servicing of journal boxes in trains. Similar 
results have been attained by similar methods 
in earlier campaigns. But the improvements 
effected were never permanent. Why were they 
temporary and what are the prospects that the 
results in the present instance will be any dif- 
ferent? 

The very term “campaign” implies a concen- 
trated effort of short duration. In the case of 
hot-box epidemics, all supervisors concerned 


are directed to devote themselves to getting on 
top of the situation. Box packers and oilers are 
subjected to intensive instruction and their work 
checked. Journal-box inspection is made to con- 
form strictly to the rules. Trains are held for as 
much time as is required to permit this, or enough 
inspectors are provided to do the work without 
yard delays to trains. When the occurrence of 
hot boxes ceases to be of epidemic proportions, 
the supervisors gradually transfer their major 
attention to other problems, box packers and 
oilers become careless, yard masters put pressure 
on inspectors-to get trains out on the road, and 
journal-box conditions start a new cycle of 
gradual deterioration leading to another epi- 
demic. 

Ifthe marked improvements in journal-box con- 
ditions now being effected by several railroads 
are to be permanent, the “campaign” aspect of 
the effort must be converted into a constant drive 
such as made the railway safety movement a 
success. Constant education of employees and a 
continuous search for means to keep up their 
interest in the subject must be carried on. Oper- 
ating officers must be sold and resold on the ad- 
vantage of having journal boxes properly cared 
for in yards rather than to have them fail on 
the road. When management becomes unwilling 
to pay the price of keeping the hot-box situation 
under control, it will again get out of hand. 
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A BASIC “PART OF THE PICTURE” 
IN MODERN LOCOMOTIVE MAINTENANCE 





























KING Mills are top profit machine tools for rail- 
road repair parts production . . . for machining 
wheels; crossheads; bearings; valve, rod and 
cylinder bushings; tires, pistons; packing rings... 
many other parts. That’s why you find KING 
Mills on doy-in, day-out duty in modern railroad 


VERTICAL BORING & 
TURNING MACHINES 


shops across the nation. They're basic equip- 
ment—"part of the picture” —in keeping mainte- 
nance operations running at high efficiency. Ten 
sizes: 30”, 36”, 42”, 52” 62”, 72", 84”, 100”, 
120”, and 144”—the widest size range among 
vertical mills. See your KING Distributor. 
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1150 TENNESSEE AVENUE — CINCINNATI 29, OHIO 
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The Printed Word 


If you are out to do something no one has ever done 
before, it is a very good idea to stay away from a library, 
because in the library you will probably discover a num- 
ber of authors who have already proved it cannot be done. 
On the other hand, if you are going to maintain a diesel- 
electric locomotive, it is a mighty smart idea to find out 
what there is to know about it. 

There are many sources of information — but there 
are just three ways in which this information may be 
transmitted from one person to another. These are the 
voice, picture or diagrams, and the printed word. These, 
of course, must be abetted by experience. 

The voice is fast and effective, but it is not permanent. 
The mind cannot retain all that is heard. The voice is aided 
by diagrams and pictures. They can be put together 
effectively in a motion picture. The many diesel schools 
employ both instructors and motion pictures and most 
of them have actual equipment which the students can 
operate or see in cut-away section. 

In the diesel school, the student makes notes and is 
given a variety of books and pamphlets. These are of great 
value and can be referred to after the maintainer is away 
from the classroom or instruction car. But they, too, lack 


Mechanically Cooled Reefers Not New 


Ice-cooled refrigerator cars date back to 1867 when the 
first patents were issued to an inventor in Detroit and, 
by the first part of this century, many patent applications 
were being made for air-circulating devices in ice-bunker 
cars and also for mechanically cooled cars using ammonia 
as the refrigerant. Concerning these developments the 
magazine “Ice and Refrigeration” is quoted as saying in 
1901: “Some of the American inventors seem to have 
endeavored to produce a car with as many mechanical 
complications as possible, forgetting that machinery 
should be as simple in mechanism as is consistent with 
the duties it is expected to perform.” Ample justification 
for this comment is afforded by failure of all of the systems 
suggested up to that time. 

The advent of quick-frozen foods in the late twenties 
gave impetus to renewed efforts to develop satisfactory 
mechanical cooling refrigerator cars and one of the first 
of these attempts was the Safety silica gel cars, built in 
1927 and using sulphur dioxide as a refrigerant in an 
adsorption system. At one time this equipment was in- 
stalled in 89 cars, but the idea was subsequently given up 


50 


permanence because they must deal with specific types 
of proprietary devices. The locomotive builder must be 
constantly improving his locomotive to meet competition 
and the ever-growing demands of his customers. The 
result is that most of the school literature is out of date 
in a short time. And since this literature is concerned with 
how things should be done rather than why, it leaves a 
need for something more. 

This something more, concerning things electrical, is 
included in the “Diesel-Electrics —How to Keep ’EM 
Rolling” series of articles now running in Railway Loco. 
motives and Cars. They tell why, rather than how, and 
insofar as is possible, they deal with basic principles 
which apply equally well to all types of locomotives. They 
will not go out of date. To the young men coming into 
the shop these articles are a valuable source of informa- 
tion. They are so presented that subscribers say that read- 
ing them is fun, and not at all like studying. To the older 
man, they are invaluable. He cannot remember all he is 
supposed to know. He forgets, and to save face, he will 
not ask a younger man. With these articles at his disposal. 
he does not need to. He can look it up. The printed word 
which does not go out of date is his security. 


and the cars fitted with conventional type ice bunkers. 

Two years later in 1929, the North American “FrigiCar” 
was developed, using a Baker mechanical system with axle- 
driven generator and battery equipment. Experiments were 
also conducted with an ammonia split-absorption system 
by the North American Car Company in conjunction with 
Fruit Growers Express, the latter also trying a combina- 
tion of either dry ice or water ice as a primary refrigerant 
with axle-driven generator to power pumps which circu- 
lated a secondary refrigerant through cooling pipes. In 
1942, a Waukesha mechanical cooling unit was installed 
in a General American car in meat packers’ service. 

In general, none of these developments showed suflicient 
promise to warrant extended use of the various equip- 
ments which failed in one or more of the following patti- 
culars: Too much added first cost, carrying charges, 
operating, or maintenance expense: lack of reliability in 
service; inadequate capacity; possible lading contamin@ 
tion with refrigerants used; fire hazard, etc. 

Intensive efforts by railroads and manufacturers alike 
in the last decade has produced real improvements ™ 
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mechanical cooling equipments for refrigerator cars, to 
such an extent that a total of about 380 such cars are now 
in service or on order. True, mechanical difficulties are 
still encountered, such as inoperative controls, valve de- 
fects resulting in compressor failures, and instances of 
inadequate capacity due to exceptionally long hauls, high 
elevations, or wide variation in temperature extremes. 


ls There a New Trend 
In Diesel Maintenance ? 


One of the things that characterized the operation of the 
early diesels some twenty years ago was the far greater 
care given to the upkeep of this new power than was 
customary to accord to steam. Preventive maintenance 
was the order of the day in the thirties. Parts were syste- 
matically renewed on a strict mileage schedule. Emphasis 
was on availability. Getting the assigned mileage from each 
diesel was rightfully thought to be of more importance 
than getting maximum life from individual parts. 

As the diesel fleet grew diesel maintenance became a 
larger portion of the total cost of maintaining all power. 
And maintenance cost naturally began to assume greater 
importance relative to mileage. The pendulum began to 
swing away from renewing parts on a very conservative 
mileage basis, partially as a result of the greater im- 
portance of maintenance cost relative to mileage, partially 
because experience showed that some repair intervals 
could be increased and partially because of improvements 
in the parts themselves. 


Emergency Maintenance 


Fixing it when it breaks down is definitely emergency 
maintenance. It is obviously a practice to be avoided 
where possible, and is endorsed by no one. Yet there are 
many common railroad practices which fall within the 
definition of emergency maintenance. 

A car in the yard has equipment which should be 
inspected, but it is due for a train in 35 minutes and 
there is no one to look after it, so it has to go another trip. 
Perhaps it is because there are not enough men in the yard, 
and perhaps too many unexpected things have happened. 
In either case, it is a set up for equipment failure and 
emergency maintenance. 

As another example, inventories are reduced to a point 
where a failed piece of equipment may have to be replaced 
by one taken from another car or locomotive. The repair 
was made, but it must be done over again when the bor- 
towed equipment is replaced. 

A diesel locomotive traction motor will usually run 
250,000 miles between overhaul periods. It may go 350,000 
miles and to make a showing, a railroad may arbitrarily 
set up a 400,000-mile interval. In some cases such overhaul 
mileage may be justified. Eventually, we may be able to 
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The need now, as in the first attempts to cool refrigerator 
cars mechanically, years ago, is for the simplest types of 
equipment, designed with ample reserve capacity to pro- 
duce desired cooling under the most adverse operating 
conditions, but definitely engineered with a minimum of 
complicated construction and controls, thus promoting 
both increased reliability and reduced cost. 


The pendulum has been swinging ever since. Some roads 
seem to be heading back to the old steam practice of 
squeezing every last mile from the locomotive before doing 
anything to it beyond trip servicing and emergency re- 
pairs. On a few it has become at least unofficial policy to 
run a unit until a part fails, repair or renew that part, 
then run until the next part goes. On several others, this 
practice has become an unintentional result of insufficient 
manpower, shop facilities and appropriations. 

On the other hand there are a number of roads that have 
reverted to steam maintenance practices in a manner that 
is not incompatible with the original idea of giving the 
diesel top quality maintenance. They maintain diesel power 
in continual good condition by giving heavy repairs to 
the entire unit at specified time or mileage intervals. It 
would certainly be interesting and helpful to the railroad 
industry to be able to get a meaningful comparison of the 
preceding two diesel maintenance philosophies to see 
which is the more economical under what conditions. 


extend it to a million miles, but to reach out too far is 
begging for emergency maintenance. 

Large users of fluorescent and incandescent lamps have 
set up a method for maintaining light in buildings which 
provides an excellent example of controlled maintenance. 
It is called group replacement of lamps. Under this method 
a building is fitted first with new lamps. At the same time 
new lamps, amounting to 20 per cent of the total, are set 
aside for replacements. As lamps burn out, the renewals 
are taken from this 20 per cent reserve, and when the re- 
newals are gone, all lamps in the building are replaced. 
Depending upon the relative cost of lamps and the cost 
of making individual replacements, the percentage may 
be adjusted up or down. 

Railroad men are trained to meet emergencies. The 
very nature of the business requires the frequent exercis- 
ing of ingenuity, but for that very reason, carefully 
planned maintenance is especially important. 

Perhaps the group method of lamp replacement is ap- 
plicable to nothing but lamp replacement on the railroads, 
but it would seem that the principle involved might find 
a number of applications. 





A weight of 65 tons 
can be supported on 
the table of this large 
Cincinnati Horizontal 
Milling Machine, de- 
veloped for milling 
large dies and gen- 
eral-purpose work. It 
is a traveling column 
type machine. Longi- 
tudinal traverse, 216”; 
vertical traverse, 72”. 





A range of 8” table 
travel and 2%” vertical 
travel on this Cincinnati 
No. 0-8 Automatic Rise 
and Fall Milling Machine 
are just right for milling 
accurate hexagons on 
knockout punches. Pro- 
duction, 19 parts per 
hour. Visualized and 
tooled up by Cincinnati 
Application Engineers. 
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Elephants and rabbits* and all 


' ed the in-between sizes of milling 





machines have been built by 
Cincinnati Milling for many 


years. The two machines illus- 


pica / z 2% ” , 
iS attached trated here are indicative of the 


range of sizes. It takes long ex- 


to these extremes perience and extensive research 
in milling machines and design facilities to build such a 


variety of machine tools. Cincinnati has 

this background ...and these facilities. 

They are at your service to equip your shop 
for the lowest cost of production. 


*Elephants are Washington terminology for long delivery, 
. large machine tools; rabbits for short delivery, small ma- 
chine tools. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNATI 


MILLING MACHINES + CUTTER SHARPENING MACHINES + BROACHING MACHINES + METAL FORME 
MACHINES + FLAME HARDENING MACHINES » OPTICAL PROJECTION PROFILE GRINDERS © CUTTING FLD 
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The Diesel Shop Pattern 
Is Slowly Taking Shape 


A 19-road study by the shop planning committee of the 
L. M. 0. A. reveals the opportunities for converting 
existing facilities and effecting substantial economies. 


Sop schedules are an old story for railroads, and were 
maintained with regularity until steam locomotives 
moved out. This picture changed with the diesel-electric 
locomotive. At the. beginning, some exponents of this type 
power presumed that the back, or heavy repair, shop was 
going to be past history. Some assumed that progressive 
maintenance would continue diesel units in service 
through their lifetime. 

As units began to show wear and require general re- 
pairs from usage, the railroads found their back shops 
with erecting and machine bays, overhead traveling and 
gib cranes, electrical and air brake. departments, welding 
shops, transfer tables, and even shop pit tracks handy and 
could be utilized for heavy repair and maintenance work. 
Removal of hatches, changing engines, main generators, 
steam generators, air compressors, unwheeling, wheeling, 
truck repair work, all required similar equipment to that 
used when steam locomotives were being maintained. 
Heavy or classified diesel locomotive repair work can be 
performed much easier and more economically in the 
larger type shop with a minimum amount of necessary 

eavy equipment, than by attempting work in an in- 
adequately equipped enginehouse, light running repair 
or maintenance shop. 

Reports from nineteen railroads represented in the 
membership of this committee is conclusive evidence in 
that diesel operation, servicing, maintenance, and heavy 
repair problems are similar; likewise, problems with 
respect to shop buildings. Present steam locomotive back 
shops can and are being converted into modern, up-to- 
date diesel-electric repair shops for a fraction of the cost 
of new buildings. Location of heavy running repair and 
diesel back shops can better be determined by a thorough 
study of individual diesel unit operating conditions and 

etritory. locating as near the hub of operation as pos- 
- This is mainly to facilitate units being available for 
regular maintenance and heavy shop repairs when re- 


This article is taken from the 1953 report’ of the Shop Planning Committee of 


ship ae Maintenance Officers’ Association prepared under the chairman- 
E. 1. Neeley, superintendent of shops, Union Pacific, Pocatello, Idaho. 
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Master schedule board (in color) designed to show daily unit 
and material repair progress through the shop. 


quired, limiting, as far as practical, the distance that 
units must be moved for maintenance or scheduled work. 

Shop repair schedules are just as important as pas- 
senger or symbol train schedules. Somewhere during the 
transition from steam to diesel-electric power we lost 
sight of time values and the full utilization of a most im- 
portant asset, our trade skills. 

Railroads use various symbols to identify classes of 
repairs for shopping units, and one has been chosen as 
an example of a shop schedule board. 

For clarification: 

Class C—Two- or six-year light shop repairs (yellow 
card). 

Class B—Four-year intermediate shop repairs (orange 
card). 

Class A—Eight-year general shop repairs (red card). 

-A master shop schedule board for use in offices, was 
developed with a color scheme to show daily unit and 
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Here is a shop of the transverse type converted from a former steam shop. This shop has a transfer table. 
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Arrangement of a diesel repair shop of the longitudinal type. 
material repair progress through shop. On the left hand moved to working day, indicates operations or repair 


side are shown shop work days with Saturdays, Sundays, cycle to be completed that day. Board illustrates the im- 
and holidays excluded, beginning with March in-dates portance of in-dates. For instance, should the card repre- 
for April shop output, followed by May. The right side senting a unit scheduled in-shop on March 24th be moved 
of board shows schedule of units for June and July. down the board two working days, it can be seen how 
Board was arranged for a hypothetical 500-unit railroad shop load would bg thrown out of schedule balance, inter- 
heavy repair shop, or approximately 614 units per month, rupting shop progress, delaying other operations on work 
that can be used by smaller or larger shops, if desired, by schedule, not only for this unit, but units following. The 
merely reducing or adding days to color cards that repre- board is predicated on a stabilized force, man-hour col 
sent units by class of repairs and work days in shop. trol, material availability, and balanced shop load factors. 
Black tape across board attached to slide blocks, when There must not be peaks and valleys, periods of overload 
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or idleness, if efficient operation is expected. 

Many centralized heavy repair shops reclaim and re- 
pair worn and otherwise defective items for system main- 
tenance points, such as engines, pistons, liners, heads, 
main generators, traction motors, turbo chargers, engine 
blowers, steam generators, oil, water, and fuel pumps, 
governors and injectors. This is highly desirable and will 
assist in controlling shop load balance, so far as it is 
economically wise. 


Unnecessary Inventories Are Expensive 


Inventories are one of the greatest problems confront- 
ing us today. Material requirements must be available, 
not alone for everyday maintenance, but also in advance 
of shopping dates for units receiving classified repairs. 
Basic material lists should be determined for each classi- 
fied shopping of unit, based on percentage of usage. 
Through study and experience this basic list can be sup- 
plemented by shop officers and supervisors for units 
operating under different conditions and territory. 

Many railroads hold material procurement and control 
meetings with officers representing mechanical, purchas- 
ing, stores departments, manufacturers’ and suppliers’ 
representatives, who through experience are in a position 


to recommend material requirements in advance and ar- . 


range for delivery of replacement part before unit is 
shopped. Meetings can be held as much as six months in 
advance, with deliveries as close as 30 days before actual 
needs, affording manufacturers and suppliers time to 
secure parts considered critical items. 

This practice will solve the problem of carrying exces- 
sive stock inventories that are not moving with regularity. 
Diesel-electric material costs are high, and material-on- 
hand inventories will soon get out of hand unless definite 
steps are taken for control. 


Heavy Repair Facilities 

The extent of facilities required for heavy maintenance 
and repairs in a centralized diesel shop would depend 
upon the amount of reclamation work each railroad de- 
sires doing on its own property, and if it was considered 
advisable to perform heavy running and accidental re- 
pairs in the same shop with classified repair units. Many 
railroads maintain sections in enginehouses equipped 
with drop tables, electric jacks for complete truck or 
single pair of wheels and traction motor changes, actually 
two maintenance operations at the same terminal. Heavy 
maintenance work, unless overhead cranes are available, 
would be difficult from the point of efficiency. Studies 
may develop such repairs as changing complete engines 
or cylinder heads, liners and pistons in complete sets, 
main generators, steam generators, and truck changes 
could be accomplished at a saving in heavy repair shop, 
provided adequate space is available. 


How the Shop Is Used 


Units moving into shop for classified or accident repairs 
should have exterior of car body and trucks cleaned and 
fuel, oil, and water drained before sending to shop for dis- 
mantling. Unit should be available in shop at the begin- 
ning of the first shift on the date shown on schedule, 
meeting schedule dates through repair cycle. Unit strip- 
Ping area, Station 1 should be located under overhead 
traveling crane with a capacity of at least 150 tons for the 
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unwheeling, removal of hatches, engines, main genera- 
tors, air compressors, and steam generators. lf the shop 
is equipped with drop table, a 25-ton minimum capacity 
crane would be suitable. 

The unit should be set between a pair of two-level 
working platforms of sufficient height and of a length to 
accommodate the longest unit in operation, built with 
hinged platforms at top level so arranged as to permit 
lowering, providing safe working area at roof hatches for 
their removal. 

While this is being accomplished, engine, main gen- 
erator, steam generator, compressor, piping, electrical 
connections, and auxiliaries are loosened. The engine is 
removed and placed on a four-wheel dolly for movement 
to first dismantling station. The main generator, traction 
motor blower motors, steam generator, air compressor, 
and batteries lifted from unit and loaded on suitable trail- 
ers for delivery to their respective departments for strip- 
ping, cleaning, and repairs; couplers, draft gears, main 
reservoirs, and fuel tanks removed, if necessary. 

The unit is unwheeled from Station 2, car body set on 
dummy trucks, one of which should be equipped with 
motor drive for independent movement; body and 
diaphragm stripping accomplished at Station 3; then 
moved to wash and cleaning platform, preferably outside 
shop, Station 4. After car body is cleaned thoroughly, it 
is moved to rebuilding assembly line for car body repairs, 
electrical circuits repaired or renewed as necessary at 
Station 5, and sent to paint shop, Station 6, then to Sta- 
tion 7 for setting of main generator, engine, steam gen- 
erator, air compressor, and applying hatches to the unit 
in the reverse order in which dismantled, unit wheeled at 
Station 8. The unit is then moved to outside of shop; oil, 
water, fuel added, making adjustments, and engine run 
preliminary tests, loaded, and released. 

Stripping and assembly of diesel units scheduled pro- 
gressively through shop on a straight line if tracks are 
longitudinal; if transverse, use of transfer table or over- 
head crane station-to-station movement becomes the near- 
est approach to assembly line production that railroads 
have been able to develop in heavy repair shops. 

Each department such as electrical, engine, air brake, 
and truck repair, be independently equipped with clean- 
ing tanks and repair facilities eliminating as much ma- 
terial cross-handling as possible. 


Layout for Overhauling Engines 


A typical area for engine dismantling and overhaul 
should each cover a floor area of approximately 20 ft. by 
160 ft. which should provide sufficient space for dis- 
mantling and assembly lines. The entire area should be 
served by overhead traveling cranes, permitting handling 
of a complete diesel engine. Each dismantling and as- 
sembly station should be provided with a two-ton capac- 
ity electric hoist or monorail crane, pendant controlled. 

Four principal stations are set up on the dismantling 
or stripping end of the engine bay. Dismantling and as- 
sembly lines should have narrow gauge trackage ap- 
proximately 60 feet in length to suit engine dollies. 

Station A should have fixed platforms on each side 
four feet above floor level for mechanics working at top 
deck for removing of covers, oil and fuel pipes, cam and 
rocker shafts, housings, stacks, and auxiliary generator; 
at the same time stripping of auxiliaries on both ends of 
engine. Three compressed air service connections for use 
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The electrical repair section of the transverse type shop shown in an 


with power speed wrenches should be located on each 
platform, all necessary tools conveniently located on 
backboards within easy reach of mechanics. 

Station B to have fixed elevated platforms both sides, 
four feet high by approximately 14 ft. long, with floor 
under platforms depressed 2 ft. 6 in. below ground level 
for convenience in working through crank case inspec- 
tion openings, in removing cooling pipes, baskets, and 
bearings. Heads, liners, and pistons are removed as a unit 
and placed on material trailers with stands for holding 
a complete engine set for movement to cleaning stations. 

At Station C, the engine is removed from the dolly and 
placed on a stand for removal of crank case from oil pan. 

At Station D, the crank case is turned bottom up by the 
use of shop-built stands for removal of main bearings and 
crank shaft. Various accessories and parts remaining are 
stripped from engine; all are placed on special stands or 
carrying racks for removal to cleaning departments. 

Parts, after being cleaned, are moved to reconditioning 
departments for inspection and reclamation. Cam and 
main crank shafts are thoroughly cleaned internally and 
externally and Magnaglo tested on specially constructed 
heavy-duty test benches. Crank case and oil pan, after 
cleaning, are inspected and Magnaflux tested for defects. 
Main bearing caps are torqued to normal position on 
crank case, alignments are checked for distortion with a 
telescope while setting on.an accurate face plate. The 
crank case is then set on a rotating device to be inverted 
for the installation of the crank shaft; oil pan is placed 
on four-wheel dolly at head of assembly line track, Sta- 
tion E; and crank case lowered into position on oil pan. 

As the engine progresses through the five assembly 
stations, E to I, inclusive, the last three of which are pro- 
vided with side working platforms and depressed pits 
where needed, various parts and sub-assemblies are in- 
stalled until the engine is completely assembled. 

Working platform hand rails.are actually air lines, 
having three outlets. This is to facilitate the use of air- 
operated speed power wrenches without the necessity for 
long lengths of hose which obstruct the floor area. 

The space required for parts reconditioning work 
should be approximately 40 ft.-by 140 ft. with one-ton 
electric cranes at convenient locations for handling parts. 
Equipment in this department consists of specially con- 
structed shop benches, racks, cleaning vats for small 
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parts, Magnaflux and Zyglo equipment, lathe with special 
attachments for honing and machining cylinder liners, 
two small lathes, piston lubrizing equipment, spring pack, 
cleaning devices, one small and one medium size emery 
grinder, 48 inch vertical or radial drill, valve grinding 
and valve seating machines, and portable tools. 

An area of about 1,600 sq. ft. is required for overhaul- 
ing governors, injectors, fuel, water, and oil pumps and 
it should be well lighted, pressurized, and air conditioned 
to provide a dust-free atmosphere and constant tempera- 
ture. Here injectors, governors, and pumps are com- 
pletely dismantled, cleaned and inspected for tolerances, 
defects, and worn parts replaced and reassembled. Injec- 
tors should be checked for spray pattern and performance 
before being returned to service. Heavier type equipment 
such as Bosch or Bendix fuel pumps should be thoroughly 
tested and calibrated on special calibrating equipment 
after being overhauled. After reassembling, governors 
should be given a thorough performance test on a gov- 
ernor test panel before being approved for reinstallation. 
All auxiliaries, such as mechanically driven fans, blowers, 
should be handled in the same shop area for recondition- 
ing before application to diesel. Exhaust manifold, radi- 
ators, oil coolers, after coolers, and similar equipment 
should be repaired in areas adjacent to hatch repair bay. 

On the basis of the above operation, centralized diesel 
repair shops handling overhaul work on engines and sub- 
assemblies should have about 12,000 sq. ft. of space. 


Paint Shop 


The paint shop building should have adequate room 
for painting hatches, trucks, and car bodies. A dust-free 
building with temperature and humidity control, well- 
ventilated, and in as fire-proof a structure as possible, 
should be provided, having automatic and manual fire 
protection equipment. The inside of the building should 
be as free of beams, columns, trusses, lockers, and 
benches as possible to avoid accumulations of paint and 
dust. Air used for painting should be free from moisture. 
All wiring and fixtures should be installed under strictest 
electrical codes, with flush-fitting reflectors. All main 
switches, and fuse boxes of safety type mounted outside 
building. Portable lights for interior painting should be 
explosion and vapor proof. All paints, thinners, and 
cleaning materials stored outside building. 
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DIESEL SHOP SCHEDULE APRIL 20, 1953 
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A sample of the weekly schedule report showing the dates on which specific items of overhaul work are due to be completed. 


State, county and city laws should be studied by the 
legal department to assure full compliance before going 
ahead with shop construction. 


Electrical Department 


A railroad operating 500 units (on which this report 
is based) should be able to justify the expenditure re- 
quired for facilities completely to overhaul and repair 
traction motors and generators. A detailed study should 
be made to determine the economy of this repair as re- 
lated to each railroad as the cost for each unit repaired 
in your shop may exceed the cost of having it repaired on 
the outside. Factors to be considered are (1) existing 
shop space, (2) various types of units not suitable for 
streamline repair methods, (3) proximity of outside re- 
pair and service shops, (4) availability of qualified per- 
sonnel, (5) time required for repair work, and (6) 
sufficient volume of work to permit repair operations to 
be handled on a production-line basis. 

The most suitable arrangement of the facilities and 
equipment to handle traction motors and generators 
would require a rectangular department approximately 
65 feet wide and 300 feet long, serviced with two over- 
head pendant controlled ten to fifteen ton cranes, supple- 
mented with electrically controlled column cranes 
equipped with electric hoists and operating at a radius 
of not less than twenty feet. 

The drawing of the transverse shop shows a shop ar- 
rangement divided into eight sections with four on each 
side: (1) cleaning and stripping, (2) motor production, 
(3) impregnating, (4) testing, on one side, (5) ma- 
chinery, (6) armature production, (7) banding and un- 
dercutting, and (8) armature and generator finishing. 

ause of the specialized nature of traction motor and 
generator repair work, machine tools and machinery of 
modern design and accuracy should be provided in the 
shop itself for turning, boring, drilling, and grinding 
operations to avoid travel time in moving them to and 
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from the machine ship, and consists of the following: 
pedestal grinder, 24-inch lathe, 52-inch lathe, 600-ton 
press, Magnaflux, Zyglo or Dy-Chek, power hack saw, 
banding machine, two undercutters, large dynamic bal- 
ancer, bearing press, horizontal boring and milling ma- 
chine, 48-inch radial drill and pinion pullers. 

The motor and generator department should be divided 
into two sides with a clear center aisle for trucking pur- 
poses. On the one side, at the beginning, should be lo- 
cated a so-called cleaning section with a pinion heater, 
cleaning frames, pinion puller, acid tank, shell or corn- 
cob blast, portable test: surge comparator, degreaser, and 
bearing inspection room with cleaning tanks, wear limit 
gauges, and necessary testing and inspecting equipment. 

The next section on the same side would be equipped 
with eleven motor frames to remove brush holders, coils, 
leads, and cleats, clean coils, spray inside red and outside 
black, reapply leads, coils, and brush holders, inspect 
and re-insulate connections. Also, in this section, at least 
three coil taping stands, dip tanks, baking ovens, benches 
for repair and storage of brush holders, motor leads, etc., 
equipment for seasoning, spinning, and grinding of com- 
mutators, and a ventilated spray paint booth. The motor 
stands should be in a line in the center of the section 
with the rest of the facilities placed along the wall. 

Adjacent to the motor frame section should be located 
a lacquer tank, condenser, two baking ovens with arma- 
ture cars, and impregnating tank. 

The final section on this side of the building should 
consist of an armature assembly line, bearing press, bear- 
ing heater controls for motor testing, head rack, fixture 
for mounting armature in traction motor barrel, high 
potential testing set, and at least four motor stands to 
finish motor and two hour test run. 

Directly across the aisle from the motor test stands 
should be at least four generator armature stands and 
four generator frame stands with two undercutters, dy- 
namic balancer, and stand to burr and dress commutators. 





Adjacent, or next in line, is a logical location for three 
banding machines, two brazing stands, a 52-inch lathe, 
power hack saw with a production-line arrangement, a 
pot soldering machine, an infra-red oven to pre-heat to 
solder, test stand (2,000 volts to ground), stand to install 
wedges, and a stand to draw down hot temperature bands, 
and also cool and remove temperature band with cooling 
platform. 

The next section should consist of an armature produc- 
tion line with a stand to rewind armatures, a stand to 
insulate and apply equalizer coils, an infra-red oven 
(150 deg. F.), cooling platform, high potential testing 
set, a stand to band equalizers, a stand to place bottom 
coils, a stand to place top coils, a stand to place tempera- 
ture bands, an infra-red oven (250 deg. F.), three stands 





to gauge and machine slots and tighten commutators. 

The final section should consist of machinery with a 
pedestal grinder, 24-inch lathe, 600-ton press, portable 
Magnaflux machine, horizontal boring and milling ma. 
chine, and 48-inch radial drill. 

Every heavy repair diesel electric shop should have 
facilities adjacent to the traction motor and generator re- 
pair area to inspect and repair the electrical auxiliaries 
such as auxiliary generators, alternators, auxiliary drive 
motors, reversers, relays, load and voltage regulators, 
meters, contactors, pressure and temperature switches 
and alarms, cables and wiring, train control, cab signal 
equipment, batteries, steam generators, train line jumper 
cables, miscellaneous electrical controls, and miscellane- 
ous small motors. 





An Automatic 
AB Brake Assembly 


An AB air brake assembly, installed in car repair shops 
of the B&O, and used exclusively for educating repair- 
men, inspectors and apprentices in the intricacies of brake 
operation, consists of a permanently-mounted single- 
car testing device, and a complete set of AB brakes, as 
well as three types of retainer valves, each with its indi- 
vidual cut-out cock so that anyone of the three may be 





tested for demonstration purposes. Pressure gages are 
mounted on the auxiliary reservoir, emergency reservoir 
and the brake cylinder to indicate pressure at all times. 
Pet cocks on trainline and emergency service pipe can be 
opened to set up leakage for demonstration purposes. 

The entire assembly, with the exception of the 40-ft. 
trainline, is compactly mounted on a table 3 by 5 ft. so 
that the instructor and the apprentice stand facing the 
printed instructions mounted on the wall and can ob- 
serve the results of every movement of the brake valve 
handle. The pipes are painted in appropriate colors, as 
shown on the Weshinghouse Air Brake Charts. 





AB brake assembly used at B&O shops in educational program. 
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M-K-T Converts Waco 
Back Shop 


Shop changed: from 100 percent steam to predominantly die- 
sel work without repairs to one interfering with the other. 


For the past several years the Katy has been busy at a 
program, now largely completed, of converting the large 
steam back shop at Waco, Tex., to diesel servicing and 
repairs. The conversion was handled in a definite pre- 
arranged series of steps by means of which the overhaul 
of one type of power did not interfere with that of the 
other. 

The building in which the interior arrangement and 
facilities were converted is L-shaped. The major dimen- 
sion, termed east-west though it is at about 30 degrees 
offset from the true direction, is 558 ft. long. The wide 


OCTOBER, 1953 - RAILWAY LOCOMOTIVES AND CARS 


part of the shop is at the west, and it is 225 ft. across; 
the narrow end is 155 ft. wide. 

The building was originally laid out with nineteen 
25-ft. bays in the conventional transverse-shop manner. 
Eighteen stalls were laid out, with the numbering be- 
ginning at the east end. Tracks were laid in all stalls 
but No. 17, and pits dug for all but 17 and 18. Actually, 
stall 17 was not a stall, but provided extra room between 
Tracks 16 and 18. Tracks 14 and 16 were through tracks; 
Tracks 9 and 18 extended out through the shop on the 
south side. The remaining tracks started and ended 
within the boundaries of the building. 











The pulling stud, ground- 
down tap, tap drive and the 
pipe nipple of the Alco in- 
jector sleeve remover. 








These stands are adaptable 
to different makes of heads 
and lock in position at dif- 
ferent angles by pins of the 
type on the right. 











Hanging tool tables from the 
engine compartment grab 
rail on road switchers gives 
a safe platform for tools at 
convenient height. 
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The wide end of the building extended from Tracks 
12 to 18. The tracks of all but 14 and 16 were, however, 
the same lengths (75 ft.) as in the narrow part of the 
shop, and all tracks but 18 had a pit. The pits were 55 
ft. long. 

The shop was well equipped with overhead cranes. 
The high bay, the one along the south wall, had two 
traveling cranes, one with a capacity of 180 tons, the 
second 15 tons. The center bay had a 15-ton traveling 
crane, and in the north bay there was a 40-ton traveling 
crane. 


The Series of Conversion Steps 


The changeover of Waco from an all-steam shop, to 
a composite steam-diesel repair shop, to a diesel shop. 
handling only incidental steam work, took five years.’ 
The general policy followed was to take over portions 
of the wide, or west, end of the shop for diesel work. 
as the east end was not wide enough for three freight 
or two passenger units, and it had no through track. 
Selected areas in this end were saved for steam work. 
Steam repair work, unfortunately, could not simply be 
shoved eastward as diesel work required more and more 
space because all the entrance tracks were in the west 
half of the shop. 

Prior to the arrival of diesel power at Waco, an aver- 
age of eight class repairs were made per month. The 
steam locomotives were wheeled in on Track 16 and 
lifted by crane to one of the short pits to the east. While 
the locomotive proper was undergoing repairs at the 
pit to the east, tenders were worked in the general area 
surrounding Track 16 near the north wall. When repairs 
were completed to both the locomotive and the tender, 
the two were coupled together on Track 16 and wheeled 
out the south side as a unit. 




















The fiirst diesel units to arrive were five switchers in 
March 1947. These were serviced outdoors, fueled south 
of the shop building, and sanded by hand. The first road 
power to arrive were two passenger units, and these were 
serviced on Track 16, the through track. While this was 
in the same general area that the tender work was still 
being handled, little interference occurred as only two 
diesel units were serviced each day. The tenders could 
therefore be spotted without difficulty between diesel 
servicing. 

The next group of diesels to arrive were four freight 
units delivered in December of 1949. There was now a 
total of six units to service per day. Again there was 
not much interference between the steam and the diesel 
work as the steam locomotive classified repairs had now 
dwindled to three to four per month. 

At this time Track 18 was not equipped with a pit 
and was used primarily to set the locomotive body 
on when changing trucks. Track 16 had only a short 
55-ft. pit, which necessitated spotting two-unit freight 
or passenger locomotives twice. Switchers that had to 
be brought inside the building for work were either 
wheeled in on Track 16 or Track 14. Pit 15 was used 
for working the switchers on occasion after lifting from 
14 or 16 by the overhead traveling crane. 


More Changes After 25 Units 


This arrangement worked satisfactorily until a group 
of 14 freight units were delivered in early 1950. With 
this total of 25 units to be handled, congestion again 
began to occur. Putting a full length pit under Track 16, 
thus avoiding double spotting, solved the problem for 
the time being. It arose again in the latter part of 1950 
when eight road switchers were received. Two pits were 
installed to handle this new volume of diesel work, one 














































































































Floor plan of steam locomotive shop at Waco converted for diesel repairs. 
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Applying armature banding wire with the aid of an overhead 
crane to take up slack in the wire as it is tightened by rolling 
it on and off. 


Main generator commutators are stoned in place before removal 
from the locomotive, turning the generator with the diesel 
engine. 


220-ft. pit outdoors just beyond the north end of the 
building and the other under Track 18. 

The pit under Track 18 was installed in early 1951." 
The installation of this pit and the lengthening of the 
track could not be done prior to this time because heavy 
machinery in the boiler and blacksmith shops stood in 
the way. The machinery scrapping program begun in 
early 1951 did away with the heavy part of the boiler 


An adjustable-height arrangement on the banding machine is 
used for undercutting the mica on main generators and trac- 
tion motors. 


Here corn-cob blasting at 90-lb. air pressure is done to clean 
armatures and field coils before painting.’ 


and blacksmith shop and made room for the pit and 
lengthening of Track 18. 

About the same time that the improvements were in- 
stalled on Track 18, five more road switchers were de- 
livered. By this time there was enough diesel power at 
Waco that few steam locomotive assignments remained, 
and consequently there was little remaining steam repair 
work to be done. Work was therefore begun on tearing 
down the roundhouse, but retaining the turntable, which 
was removed the following year when the wye was com- 
pleted for turning the diesel power. 

Four more passenger units were delivered during the 
end of 1950 and the early part of 1951. These could be 
accommodated without difficulty with the facilities 1 
stalled to date and with the virtually complete removal 
of steam locomotive work from the shop. 
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Machine 
Coach wheel lathe (54-in.).. Putnam 
Lathe (42-in. by 19 ft.).... Putnam 
Radial drill press (6-ft.).... American 


Boring mill (44-in.)........ Bullard 
Power hack saw.......... Peerless 
iple head bolt threader 
GTS is: dsasocwsa' 4:9 04 0 9i8 Landis 
Axle lathe (30-in. by 
ee Sidney 
ine lathe (22-in. by 
a, Se Seer Lehmann 


Hydraulic press (100-ton). .Chambersburg 


Tool grinder (30-in.)....... Cincinnati 


Splitting shears (60-in.)... .Quickwork 
Steam hammer (1,100-Ib.). . Massillon-Foy 


Face grinder with mag- 
Sere Diamond 


Milling machine, No. 4... .Cincinnati 
ST SS eee Columbia 
Lathe (24-in. by 8-ft.)..... Lehmann 


Cold cut saw (38-in.)...... Newton 
Hydraulic wheel press 

a Chambersburg 
Universal grinder (12-in. 

NL a hig 0o:4.bee 3.0:0.074 Cincinnati 
Plain radial drill press 

NS ic wicied a's a0 9 94.06 American 
Boring mill (42-in.)........ Bullard 
Punch and shears......... Buffalo 
Boring mill (96 in.)....... . Betts 
Mepetinder............... Landis 
OE) eee Bickford 
Squaring shears (36-in.).... Niagara 
Disc grinder (23-in.)....... Chesly 


Steel bending brake (8-ft.). .Dreis & Krump 


SHOP MACHINERY IN THE WACO SHOPS 


Manufacturer 


Uses 


Turn diesel wheels. 

Turn diesel axles and journals. 

Ream and counterbore diesel 
cylinder heads, drill couplers 
and coupler yokes for bush- 
ings. 

Bore 40-in. diesel wheels. 

Cut pipes and bar iron. 


Thread bolts, from % in. to 2 
in. diameter. 


Machine diesel axles, and polish 
crankshafts. 


Turn small armatures, pins, 
bushings, bolts, and shafts. 


Press gears off and on diesel 
shafts, remove and apply 
outer bearing races to roller 
bearing journal boxes. 


Grind reamers, cutters and fac- 
ing tools. 

Sharpen drills, % in. to 2 in. 

Shearing light sheet steel. 

Straightening diesel parts. 


Grinding diesel wheel forming 
tools. 

Mill keyways and gears. 

Miscellaneous machining. 

Grooving diesel pistons, turning 
armatures, shafts, pins, lat- 
eral plates, bushings and bolts. 


Cutting off heavy bar stock. 


Demounting and mounting, 
diesel wheels and axles. 


Grind shafts and pins. 


Miscellaneous drilling. 

Boring 36-in. diesel wheels and 
facing cylinder heads. 

Punching’ holes in sheet meta! 
from \% in. to 1% in., and 
shearing flat iron, round iron, 
angle iron, channel iron, 
square iron, and T iron. 

Boring tires and machining 
road equipment parts. 

Grinding bolt threading dies. 

Drilling small holes. 

Shearing tin and jacket iron. 


Polishing and grinding diesel 
parts. 
Bending jacket iron. 


Planing castings for diesels and 
road work equipment. 





Future plans call for installing a through track with 
a 192-ft. pit at the location of Stall 17, and to connect 
Pits 12 and 13 to the lead track to facilitate storage. 
No platforms are contemplated for Stall 17, nor for 
16 and 18 because of the method of truck changeout. 

Trucks are changed by lifting the docomotive body 
with the 180-ton traveling crane as the shop is not 
equipped with a drop table. If platforms were installed, 
they would have to be set far enough away from the 
locomotive to provide clearance for lowering the lifter 
in place under the jacking pads. As this would largely 
nullify any advantages of platforms, and would provide 
an unsafe condition for stepping between a platform 
and the locomotive floor, no platforms were installed. 

Shifts have been made from time to time in the loco- 
motives handled at Waco, with the following power as- 
signed at present: 8 Alco road freight units; 8 Electro- 
Motive road freight units; 10 Alco road passenger units; 
4 Electro-Motive road passenger units; 1 Electro-Motive 
toad switcher; 5 Fairbanks-Morse road switchers; 13 
Alco road switchers; 1 Baldwin yard switcher, and 2 


Electro-Motive yard switchers. 
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Housing equipped with infra-red lights for drying electrical 
equipment and for baking paint on armatures and field coils. 


This comes to a total of 52 units maintained, all but 
five or six of which get complete maintenance at Waco. 
These remaining five or six are assigned to outlying 
points and Waco handles only annual repairs and heavier 
repairs. Approximately forty units are serviced each 
day and three heavy repairs made per month. Occasional 
steam locomotive repair work is handled on the repair 
pit in Stall 2. 

Heavy repairs are given to freight and passenger units 
every two years, an average of 300,000 and 600,000 miles 
resp. Road switchers are also overhauled every two 
years, yard switchers every four years. An average of 
9 to 10 working days are required to give complete 
classified repairs to a unit, including painting, which is 
done outdoors because of the mild climate. Oil filters 
and lube oil are changed on basis of test results only. No 
mileage schedules for renewal or mileage limits are set. 

Complete repairs are made to diesel engines, trucks, 
locomotive bodies and small electrical equipment. Heavy 
maintenance work on traction motors and main gener- 
ators is handled by unit exchange. Wheel work is done 
complete, including boring of both new and secondhand 
wheels. Axle work is. done complete except for turning 
the wheel seat; when this work is required, it is handled 
at the Parsons shop. 

Diesel units being shopped for heavy repairs are 
brought in on Track 16 or 18. The body is lifted off 
the truck and placed on Track 12, 13 or 14 by the 180- 
ton traveling crane. The trucks are dismantled east of 
the north end of Track 16 in the truck repair area. The 
traction motor is hooked up to a welder to stone the 
commutator, the remaining truck parts cleaned in a 
lye vat outdoors and the component parts delivered to 
the appropriate repair points. 

The first operation normally performed on the diesel 
unit is stoning the main generator in place in the loco- 
motive. By following this procedure, the generator can 
be conveniently turned by the diesel engine, and all of 









































the copper from stoning and all of the mica from under- 
cutting later can be removed when the armature is out 
of the frame and easy to get at. 

The engine A-fraine and the oil pan, after the moving 
parts are removed, are cleaned without removing the 
paint by a method originated by the Katy. The parts 
are placed in a cold (about 120 deg. F.) bath of Turco 
Mulsirex, left to soak overnight and washed off with 
hot water the next morning. This process is much cheaper 
and faster than hand cleaning, and it does not damage 
the paint as many hot solutions do. It is used for clean- 
ing all interior painted surfaces. 

Traction motors and main generators are cleaned by 
corn cob blast, with the corn ground to the approximate 
fineness of corn meal and blasted at 90-lb. air pressure 
in a special housing. The principal purpose of the corn 
cob blast is to clean the field coils and the armature be- 
fore painting. Other work done on traction motors and 
main generators includes complete cleaning and painting 
of both, new bearings throughout, stoning of commu- 
tators and reworking brushes and holders. 

Injector sleeves in Alco heads are removed with a 
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Major truck work is done 
on elevated rails, without 
pits, to provide the same 
working height for all parts. 


The indoor inspection pits 
(below) can be entered at 
the center from either side 
by extra sets of steps. 


Engine A-frames and oil 
pans are cleaned without re- 
moving the paint by soaking 
overnight in this tank filled 
with cold solution. 
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The outdoor diesel pit where inspection, fueling, sanding, water and supplies are given to two- and three-unit locomotives at one spotting. 


clever device developed at the Waco shops. It consists 
of a pulling stud, a tap with a sleeve, a socket drive and 
a pipe nipple. The tap has a 12%¢4-in. thread and is 
ground down on the bottom end to 34 in. A steel sleeve, 
turned to .005 in. under the injector sleeve inside di- 
ameter, is pressed on this end of the tap as a guide. This 
tap is used to thread the injector sleeve for removal 
with the pulling stud. 

The pulling stud has 123,,4-in. threads on the large, 
or bottom end, and 34-in. threads on the remainder. 
This is screwed into the tapped threads on the injector 
sleeve. The 1-in. by 6-in. pipe nipple is slipped over the 
stud, the cross bar put in place over the nipple and the 
%4-in. nut started on the threads. Tightening the nut 
with a wrench pulls the injector sleeve out safely, quickly 
and easily without damaging the injector hole in the 


head. 


Current Modifications 


In addition to routine servicing and heavy repairs, 
two modifications are being made to dieseis currently 
going through the shop. A drip pan is installed under 
the engine to keep oil off the fuel tank and out of the 
inside of the locomotive, and to keep dirt and other 
tefuse from accumulating under the diesel engine. 

The main section of the pan seals off the opening be- 
tween the fuel tank and the locomotive body. The pan 
is large enough to catch all drippings from the entire 
area underneath the engine. Flanges along either side 
catch oil that drips off the engine sides, while channels 
at the two ends catch the oil from the flywheel and the 
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Spray pipes under platform and the locomotive-contour pipes in 
the foreground can be turned as desired from ground level. 


governor. The channels drain to the sump in the pan, 
which is piped to drain outside the rails. 

The second modification comprises the addition of 
three body filters to each side of F-7 locomotives to 
bring main generator air directly inside without passing 
over the engine and becoming saturated with oil vapors. 


Sandblast position and equipment at Emporia paint shop. 


Santa Fe Paints 35 Freight Cars 
a Day at Emporia Shops 


Wirs a view to improving its freight-car equipment 
from the standpoint of appearance, as well as general 
resistance to corrosion and deterioration, the Sante Fe 
has instituted a painting operation at the company shops, 
Emporia, Kan., which are especially equipped and organ- 
ized for efficient handling of the work. Sandblasting and 
application of the initial priming coat is done in a pro- 
duction line outside the Emporia roundhouse, 14 stalls 
of which have been equipped for adequate heating, ven- 
tilating and spray painting. Cars move a periodic inter- 
vals in and out of the roundhouse, via the turntable, to 
the track scale where the lightweight is stencilled on, 
cars inspected and carded for appropriate commodity 
loading. 

Beginning in October, 1951, the Emporia paint shop 
output of 3 cars a day was stepped up to 18 cars a day 
by December of that year. Subsequent improvements in 


operation permitted increasing the output to 35 cars a 
day, the total production of this shop up to April, 1953, 
being 15,819 Santa Fe cars of all types, including box, 
gondola and work equipment. 

The shop is operated for the most part on a single 
shift with 13 painters, 8 sandblasters, 15 car helpers, 6 
laborers and 2 motor operators, or a total of 44 men. 
This work may well be considered preventive mainte- 
nance of exceptional importance since the painting men- 
tioned will help extend car life to the full period of 6 
to 8 years between heavy repair shoppings. 

The 29-stall roundhouse, no longer fully required for 
handling Santa Fe steam locomotives at Emporia, has 
been equipped for spray painting in 14 stalls. A brick 
fire wall was constructed to segregate the painting sec 
tion, smoke jacks being removed and twenty-eight 36-in. 
ventilating fans installed. All lighting fixtures, fan motors 
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Trackmobile moving two 
cars which have been 
primed to the roundhouse. 
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winches (above) pull 
to the priming position. 


Trackmobile pushing two 
cars over the turntable and 
into a vacant stall in the 
paint shop. 





Left: One of the post-mounted unit heaters 
in the paint shop and 36-in. ventilating fan 


and heaters are fully protected and vapor-proof wiring 
installed throughout. 

Heat is supplied by unit heaters already in place. Air 
at 105 lb. pressure is supplied for spray painting. Reduc- 
ing valves, one at each stall, cuts the pressure to 20 lb. 
for stenciling. A heater coil is used to keep roof cement 
at the temperature necessary for satisfactory application. 
Paint mixing is done in a power-operated mixing machine 
located in a car body just outside the roundhouse. This 
car body is adequately heated and: equipped with an 
overhead monorail and air hoist for handling the paint 
drums for storage to the 600-gal. mixing tank. 

Paint is piped from the mixing tank underground to 
the roundhouse where it is within convenient reach for 
filling the pressure paint carts of individual painters. 
Similarly, paint primer flows by gravity to a stationary 
pressure tank from which it is delivered underground 
by pipe line to the outside paint-priming position and 
distributed to convenient locations at two tracks. Roof 
cement is handled at the paint shop in a 55-gal. tank, 
mounted on a 4-wheel wagon equipped with a barrel 
pump. Another tank on the same cart carries red granules 
used to give a non-slip roof surface when lightly scattered 
on top of the roof cement. 


Method of Operation 


At the Emporia freight-car paint shop, the entire crew 
of 44 men works 8 hr. a day, five days a week. The only 
additional help consists of one painter and helper on 
an 8-hr. night shift who finishes painting and stenciling 
up to six cars a night which may be left in the round- 
house at 4:30 p.m. One painter primes all cars after 
sandblasting on the day ‘shift and two painters apply 
finish coats in the roundhouse during the day. 

Repaired cars in need of painting are carded to Em- 
poria from other points on the Santa Fe system and set 
18 on one track and 15 on another ready for sandblast- 
ing. This operation is performed on two tracks, two cars 


in clerestory window. 
gun is used in spray painting a car side. 


Center: How pole Right: Spraying cement on roof. Slate gran- 


ules later applied give non-slip surface. 


at a time, after the journal boxes and backs have been 
protected with burlap. Two men work on each side of 
each pair of cars, one on the ground and one on a 7-ft. 
high scaffold. The average time is 15 min. for sand- 
blasting and 5 min. to move each pair of cars. 

The cars are then pulled by air winch close to the 
priming position where about 8 min. are taken to blow 
sand and dust off the roofs and cover the truck sides and 
wheels with burlap. The cars are moved 15 ft. further to. 
the painting position and given a priming coat, using a 
pole gun with paint supplied from the pressure paint line 
and compressed air at 105 lb. pressure. One man aver- 
ages 12 min. per car. 

Two painters work on adjacent sides of four cars in 
the paint shop and, using pole guns, apply a brown 
mineral mist coat followed immediately by a second 
heavy coat which dries quickly with the first. This paint- 
ing operation takes about 10 min. per car side. The 
trucks are given a light coat of paint, care being taken 
not to get any great amount of paint on wheels. 

Car roofs are given a coat of cement by two men and 
helpers who average 35 car roofs for painting and appli- 
cation of slate granules in eight hours. Two men and two 
helpers apply large stencils on 35 cars a day. The pro- 
duction on small stencils is seven cars a day for one man 
and helper. One painter and helper apply emblems to 
practically the full day’s production of 35 cars. The paint 
used in stenciling also is quick drying and, in 45 min. 
or less, cars are ready for movement out of the round- 
house to the track scale, as mentioned. 


Stenciling 


Stencils are made of zinc at the company shops. To- 
peka, Kan., the large ones being machine cut and the 
smaller ones formed with acid. These stencils are re- 
paired in the local Emporia sheet metal shop and some- 
times last to stencil upwards of 8,000 cars. 
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Two wheel paint platform 
can be moved by one man 
and dropped to the floor at 
any desired position by pull- 
ing the trip wire at the 
right. 





Painters are responsible for cleaning their own guns, 
but a helper and labor are especially assigned to clean 
stencils. Lacquer thinner and varnish remover are sup- 
plied in two cleaning troughs with metal-cleaning tables. 
Pole guns are used for prime and finish painting, as 
stated. Cup-type guns are used in stenciling. A Tennant 
floor-cleaning machine is used when necessary but, with 
the quick-drying paint used, the floor sweeper generally 
removes most of the paint. Slow-dry paint has to be 
scraped off and burned. 

Protection equipment supplied to sandblast operators 
includes a Healthguard mask with rubber-face plate, two 
laminated lenses, head harness and ventilating equip- 
ment, including filter cartridge, plus canvas sandblast 
hood and gloves. This equipment is furnished by the 
Chicago Eye Shield Company. Spray painters use respi- 
Tators with chemical-type filters supplied by the Ameri- 
can Optical Company, Chicago. 

e sand utilized in sandblasting these cars consists 
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Two paint-gun and stencil- 
cleaning troughs are conven- 
iently located in the shop 
and have adjoining metal- 
top cleaning tables. 


of white silica sand from Ottawa, Ill., delivered by hop- 
per cars or drop-bottom coal cars, unloaded into a pit 
and elevated mechanically to overhead storage tanks. 
From there, it falls by gravity to a steam drier and then 
is mechanically screened into an underground pressure 
tank from which it is elevated by air to overhead sand- 
blast tanks of 27 cubic yards capacity, installed for this 
particular job, as shown in one of the illustrations. The 
four-inch pipe conducts sand by gravity to sandblast 
tanks under the scaffolds mentioned. Air pressure at 105 
lb. is supplied to the l-in. sandblast hose and nozzles. 
The latter consists of aluminum shells with barium-inserts 
having %e-in. center holes, supplied by the A. B. Stoody 
Company, Whittier, Cal. The average life of a nozzle is 
about 10 months or 5,000 cars. Sand which drops to the 
group is picked up by a crawler type crane with 10 cu. 
ft. hydraulically-operated lift shovel on the front and 
dumped in the sand car, then returning to the pits and 
being used over again about 4 times. 


The Santa Fe’s 
Diesel Motive Power 


Concluding installment of operation and maintenance 
study in which recommendations are made for setting 
up repair facilities and details of cost are given. 


Orrcivaty, maintenance schedules were set up predi- 
cated on straight mileage basis as a yardstick for per- 
forming certain work. However, as additional locomotives 
were placed in service and utilized on extended runs, it 
became apparent that in order to properly control the 
maintenance and get locomotives to home terminals in 
time for this work it was necessary to group maintenance 
on them at intervals, using date of Federal I.C.C. inspec- 
tions as indicated on the cab inspection card, or at certain 
intervals between these dates. In this manner, all persons 
concerned can determine when locomotives are due cer- 
tain maintenance by merely checking the cab card; and 
this method is now being utilized, and each time locomo- 
tive has certain work scheduled to be done, at time of 
trip inspection, 10-day, semi-monthly, monthly, quarterly, 
semi-annual, and annual inspections. 

The application of proper tonnage ratings from the 
standpoint of preventing damage to electrical equipment 
and also for utilizing a locomotive to its greatest advan- 
tage, is an important problem. Over-tonnage causes ex- 
tensive electrical repairs, and insufficient utilization of 
the hauling capacity of the locomotive results in not ob- 
taining the greatest economies offered by it. 

Climatic conditions have presented many problems for 
the diesel locomotive, and even on the latest locomotives 
difficulty is still experienced in storms due to water or 
snow grounding out the electrical equipment. With the 
advent of winter it has been necessary to winterize the 
locomotives to eliminate some of these difficulties. The 
method varies with the many types of locomotives. 

Past experience has proved that on the long, extended 
runs such as exist on the Santa Fe, it is necessary to have 
a good reserve of power to run off delays and better pro- 
tect the service in case of a power plant failure, and to 
provide a locomotive which is flexible enough to handle 
a train having variations in tonnage and negotiate heavy 
mountain grades without helper service. Due to these rea- 
sons, the majority of our locomotives in cross-country 
passenger service and main line freight service are 6,000 
hp. Based on the present-day increased demands for large 
trains on expedited schedules, it appears that even larger 
locomotives will be required in the future. 

The extent of economy is varying with operating char- 
acteristics, availability and utilization of the locomotives, 
and management policy. Past experience has indicated 


The author of this paper, Part I of which appeared on page 84 of the Sep- 
tember issue, is T. T. Blickle, mechanical superintendent, Coast Lines, Santa 
Fe. The paper, as mentioned previously, was awarded a prize by the Pan Amer- 
ican Railway Congress. 
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Ten Rules for Guaranteeing Maximum 
Economies with Diesels 

1. Selection of territory to be dieselized which will best 
fit in with the operating characteristics of the railroad. 

2. Proper selection of the types of locomotives to be used 
which are best adapted for the territory where they are to 
be assigned, taking into consideration the schedules to be 
maintained and the size of the trains to be hauled. 

3. A careful study of grade and track conditions and 

- locomotive characteristics insofar as hauling capacity is 
concerned, in order to determine proper tonnage ratings 
to be applied. 

4, The grouping of similar types of power in order to 
keep required facilities and material stocks at a minimum 
and afford greater opportunity for all to become better 
informed on the type of power being used. 

5. The construction of proper type maintenance and 
servicing facilities, and the most desirable location for same, 
taking into consideration the ability of the diesel loco- 
motive to operate for long distances between maintenance 
inspections and refueling, in order to eliminate unnecessary 
facilities. 

6. The complete elimination of all facilities which are 
not required for diesel operation. 

7. Possible changes in track layout to provide for the 
handling of larger trains which the diesel locomotives are 
capable of handling. 

8. A thorough instruction program for shop and road 
personnel. 

9. The establishment of the maintenance and repair 
program. 

10. The possible use of diesel locomotives in joint pas- 
senger and freight service, in order to meet fluctuations 
in demands of these two services, as well as adequately 
protect the service in case of passenger locomotive failures. 











that greatest economy can be obtained through full 
dieselization. On the Santa Fe, there was a 44.3 per cent 
saving in freight operation between Chicago and Kansas 
City the first nine months of 1950 over steam operation 
for the entire year 1939. The first nine months of 1950 
were the first nine months that that territory had been 
completely dieselized for freight service. It was also found 
there was only a 39.3 per cent saving for the first nine 
months of 1950, compared with the entire year 1944 dur- 
ing which year there was joint steam and diesel operation 
on that territory in freight service. 

‘In analyzing present-day diesel locomotive costs, there 
is not a great deal difference between money spent for 
repairs and that spent for fuel; however, several years 
ago there was considerable difference, as there has been 
a considerable increase in the price of fuel in the past 
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few years. In 1951, of the total spent for repairs, lubricants, 
and fuel, 50 per cent was for repairs, 47 per cent for fuel, 
and a little over 3 per cent for lubricants. 

Insofar as diesel repair costs are concerned, in 1951 
approximately 32 per cent was chargeable to repairs to 
diesel engines, 30 per cent chargeable to electrical equip- 
ment, and approximately 38 per cent for repairs to the 
rest of the equipment. 

A steady increase of diesels in freight service has 
brought about a steady increase in cars handled in train, 
in net ton miles per train mile, and in per train hours. 

Consideration should be given to the axle loads so that 
they will not exceed the track limitations, especially inso- 
far as shear stresses are concerned, as well as bridge con- 
ditions and track clearances. 

It will be necessary, in addition, to determine the need 
for equipping the locomotive with dynamic brake. Ex- 
perience on the Santa Fe has proved that the use of the 
dynamic brake in mainline freight service has eliminated 


stops for wheel inspections and wheel cooling on some | 


of our heavy descending grades. Also, it has brought 
about a substantial reduction in brake beam failures, 
overheated wheels, and brake shoe renewals. On our 
Coast Lines at one time when we were using steam loco- 
motives in freight service, we were taking out from 2,000 
to 2,500 freight wheels per month account overheating. 
The use of the freight diesel locomotive and the dynamic 
brake have reduced this approximately 75 per cent. The 
dynamic brake in passenger service has also brought about 
considerable savings on cross-country trains. 

In the selection of locomotives for helper service, con- 
sideration should also be given to equipping locomotive 
with dynamic brakes to permit descent of grades at in- 
creased speeds without overheating the wheels when run- 
ning light, and the use of locomotives having characteris- 
tics similar to locomotives which they will be helping. 

As an example, a helper locomotive which has a lower 
continuous rating than the locomotive which it is helping 
cannot be fully utilized insofar as its hauling capacity is 
concerned, because the speed of the train must conform 
to the characteristics of the other locomotive; otherwise, 
it will result in damage to the electrical equipment. If the 
continuous rating of the helper locomotive occurs at a 
higher speed than the continuous rating of the locomotive 
it is helping, it will result in getting little benefit out of 
the helper, as the speed of the train ‘must be maintained 
at a speed not below rating of helper engine. Generally, 





Santa Fe Photo 


Testing a 567 engine EMD fuel injector on a Buda test rack 
at Barstow. 


helper engines having similar power plants and gear ratios 
as engines they are helping can be best utilized. 

In order to utilize the diesel locomotive fully, it is im- 
portant that consideration be given to the ability of the 
locomotive to negotiate short distances at low speeds 
without overheating the traction motors; in other words, 
taking advantage of short-time ratings of traction motors. 

It is important, however, that such tonnage ratings be 
carefully used and not abused; otherwise, it will result: in 
overheating of the electrical equipment and expensive 
damage to the locomotive. While abuse of short-time ton- 
nage ratings may not be immediately apparent in affect- 
ing the equipment, it will cause trouble at a later date. 
Wherever short-time ratings are used, it is necessary that 
the enginemen be carefully instructed and supervised to 
see that locomotives do not become abused. 





DIESEL LOCOMOTIVE UNITS INSPECTED AT SAN BERNARDINO SHOP—12-MONTH PERIOD 





1951 1952 
Type of Work Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Totals 
1 Yr. Ann. Bh ic rar elodcnas oak Sew Rees 24 26 16 15 17 19 9 16 19 11 10 Pe 182 
2 Yr. Ann. EEE a ee ll 24 9 15 1l 7 8 2 5 8 8 8 116 
3 Yr. Ann. ER eens te oe hak. 13 5 3 1 11 20 25 24 ta 22 za 42 197 
AM 5.5.02 ossse'e ose oce-dais gneiee ssc 2 a 2 12 5 7 13 6 13 8 7 6 81 
TE i ene seenmnee 12 6 “a 4 8 1 aa 3 2 2 41 
s 3 a a Be RSENS bik 4 6 ese Slaie aero eH 2 1 ee pi 1 me ‘ 2 4 2 1 13 
sn inig anion sho won0.0.6.010 Sa as wx i es =e ms us a are “a 1 
ON WN ihn os sci darud ans ons 1 3 5 4 3 6 2 4 8 1 2 5 44 
IC. C. Inspections: 
SS ae na 1 43 28 34 50 34 38 38 31 41 47 385 
) Quarterly oe RE eens ee . we ll 12 10 1 15 8 12 ll 2 2 84 
SE ee Se ene ee 1 in 1 10 4 6 6 2 2 5 8 5 50 
EE EE ee ae ee 66 66 90 101 104 117 113 105 108 103 105 116 1194 
(**) Wreck ER A Rann 2 1 2 1 1 10 3 5 1 a2 26 


Note: (*) Miscellaneous work includes units brought into shop between annual inspections for installation of test pistons, changeout of damaged traction motors; 


etc. 
(**) Units receiving wreck repairs are included in the listing of annual inspections, it being understood they received maximum repair for class of service. 
(6-year annual inspection for Road Units, and 12-year annual inspection for switch units.) 
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DIESEL UNITS ASSIGNED TO SAN BERNARDINO SHOP FOR GENERAL REPAIRS 








1951 1952 

asian nanan, - Average 

Class of Service Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. totals 
ees ods ian hee be eee s en 96 95 95 93 93 93 95 95 95 95 95 98 94.83 
(b) Freight.......... eee ee Oe or 395 393 393 393 385 385 394 395 385 393 393 395 390.83 
Eee ene 178 178 178 178 178 178 178 178 178 178 179 204 180.25 
Other system lines diesel units............. 1 ; _ 3 7 7 1 = - 555 - 1.58 
a ee ee sith ese ices 669 666 666 664 659 663 674 659 658 666 667 698 667.49 


Note: Other System Lines diesel units are units sent to San Bernardino Shop for wreck repairs, and are included only in totals for months they were released 
ho 


from the shop. 





MAJOR ITEMS OF WORK PERFORMED AT SAN BERNARDINO SHOP—12-MONTH PERIOD 


1952 





1951 
Type of Work Nov. Dec. Jan. Feb. 
Trucks completely overhauled. . o- 128 126 129 102 
Number of cylinder assemblies s changed. Plots 477 528 607 479 
Main engines changed..................... ll 6 7 10 
Main generators changed. . aa ad Ske 9 8 6 ll 
Traction motors changed. .... . rae oe Mere 256 255 258 204 
Diesel engines peace a rebuilt......... : 16 ll 10 13 
i ies a a aa eR 833 864 1108 1077 
eg ie wovwaw es 567 626 689 599 
EE Ree 567 626 689 599 
ones, ciskabwes ews oes 58 637 704 618 


Cylinder head valves..... . 
Rocker arm assemblies 
oe a wie a''y 721 565 797 

High-pressure fuel pumps. . ahs 
Fuel pump injector nozzles................ 413 397 447 


ha eae aaa 48 53 50 
es = Gage see) ee 12 ll 13 
ehh xa 0h bus Soiknadis 129 130 127 
one none wh ES eee ee 14 15 21 
Diesel engine lubricating oil pimps. ........ 14 12 16 
Diesel engine governors................... 46 65 7 
Fuel oil pumps............. aft SAN is 70 42 32 
a cath oe ss 63 55 57 
Air compressor intercoolers................ 71 66 70 
Air compressor aftercoolers................ 68 64 70 
ee asd pac vin bb. Soh ease 34 35 4l 
rucks removed, completely overhauled and 
ete ns mts was 128 126 129 
Diesel brake hangers modified. . 128 256 192 
New driving wheels machined and mounted 
|. eee Rae ahs 131 122 139 
Driving wheels turned (Pairs).............. 238 242 261 
eS SS Oa 520 452 584 
Fuel oil filters and air and fuel gauges. . 975 985 1114 
Te Loa cick + exiennsicv es 13 10 9 
AMMENOTY QOMOTAOOES. ...... 2... cee eee 38 40 46 
ea eee 137 137 144 
IN cs, ina a hxnelpoieneinie-a.0 234 170 167 
Magnet valves, amen, and arc chutes. 202 184 157 
vetoes | pee and governor controls... . 107 118 100 
High and of voltage, control, and distribu- 
oe Sy ee ee 34 29 29 
Cam switches and reversers................ 30 30 31 
ATC and ITS receivers and amplifiers... .. . 35 30 45 
Ce aia, ci ed wth 34 37 44 
New traction motor armature shafts manu- 
RI ai alee 0 0 0 
Armature and miscellaneous shafts reclaimed 
EE 58 42 40 


M ar. Apr. May June July Aug. Sept. Oct. Totals 


114 128 121 113 105 125 lll 145 1448 
746 549 628 475 408 519 498 616 6530 
7 8 7 7 7 8 7 ll 96 

9 5 10 10 6 14 90 
228 257 245 231 218 256 223 293 2924 
1 12 12 ll 9 130 


861 792 724 478 521 501 849 7,855 
40 77 106 58 62 77 83 85 9 
401 468 405 345 483 335 554 656 = =5,287 
48 47 37 45 31 30 35 46 
30 33 24 38 33 13 18 20 258 
132 137 129 137 133 136 138 134 =1,596 
17 22 23 26 24 25 27 24 2 
15 17 23 17 17 22 19 23 210 
71 81 77 68 70 69 71 75 832 
48 50 35 63 8 39 34 38 503 
57 52 61 51 54 22 26 21 541 
66 69 57 61 65 69 67 68 797 
67 65 59 60 67 71 70 68 798 
43 32 39 30 36 37 43 40 451 
114 128 121 113 106 125 111 145 1,448 
256 272 288 192 0 112 266 224 2,426 
105 94 80 92 103 115 113 132 1,352 


921 972 1014 841 929 926 1044 11,465 
16 15 ll 9 12 8 17 
7 62 48 36 44 41 47 41 573 


97 110 112 88 98 90 109 101 =1,229 
37 31 31 31 20 38 40 35 389 
41 41 35 61 77 64 70 53 573 
45 48 40 40 38 40 45 30 466 
57 33 53 27 39 47 44 67 514 

2 8 12 10 8 0 0 0 40 
30 69 52 64 40 55 41 64 605 





Regarding grouping of similar types of power, there 
are four major diesel locomotive builders in the country 
and the locomotives built by each of these companies are 
considerably different insofar as design is concerned, and 
practically none of the parts are interchangeable. 

In addition to this, each company itself builds more 
than one type locomotive. Whereas, in later years they 
have made many of the parts interchangeable between 
these locomotives, there are still quite a few which are 
not, and the majority of the locomotives which were built 
up until the last few years do not have any parts inter- 
changeable with the present-day locomotives. Taking into 
consideration the fact that thousands of different parts 
are required to build a diesel locomotive, it becomes ap- 
parent that the material situation is a major problem, as 
it is necessary to have an adequate stock of spare parts 
on hand in order to keep the locomotives available all 
possible. When the operation and maintenance of loco- 
motives of different manufacture are intermingled, it 
results in a tremendous storekeeping problem insofar as 


72 


bookkeeping is concerned, and a huge increase in store- 
house inventory. 

The fact that locomotives of different manufacture 
must be operated in a different manner make it neces- 
sary that specific printed instructions and supervision be 
given for each of the various types. 

For the reasons mentioned, it is wise to group similar 
locomotives all possible. 

Proper facilities must be provided, both from the stand- 
point of expediting the work in order to maintain high 
availability and from the standpoint of having facilities 
to get the necessary work done. Whereas many com- 
pletely new structures have been built for maintaining 
diesel locomotives, by the same token many existing 
structures have been remodeled for diesel work to ad- 
vantage from the work standpoint, as well as financially. 

It is important that a detailed maintenance schedule be 
established, placed in effect, and rigidly adhered to. In 
order to do this, it is necessary that the locomotives be 
worked back to the designated maintenance terminal at 
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the time they are due for detention. Consideration must 
be given to the ability of getting the locomotives to this 
terminal when selecting the site for it. 

New diesel facilities are expensive, and considerable 
money is also required for remodeling existing facilities. 
For this reason, careful consideration should be given to 
eliminating present intermediate facilities all possible and 
concentrating the work in a minimum number of central 
locations. Most railroads were laid out for steam opera- 
tion, with servicing facilities each 100 to 150 miles in 
order that engines could be relayed at each division 
point. Dieselization will allow the elimination of a greater 
portion of the existing facilities built for steam. 

The complete elimination of all facilities not required 
for diesel operation. This includes water tanks, treating 
stations, pumping plants, filtering plants, coal chutes, 
crude oil tanks, and facilities for furnishing oil to the 
engines, as well as power plants, in many cases, which 
were necessary for heating and pumping the oil. The 
same applies to power plants which were necessary for 
pumping water. In many cases, complete roundhouses, as 
well as back shops, will be eliminated and the power 
plants necessary for their operation. In cases where ex- 
isting roundhouses or back shop facilities are remodeled 
for diesel operation, it is still possible to eliminate a good 
share of the power plant equipment and modernize it 
with great resulting economy. 


Instruction of Personnel 


Instruction of road and shop personnel. The advent of 
the diesel locomotive has resulted in the need for inten- 
sive educational programs, for both the shop personnel 
and the enginemen operating the locomotives, and also 
for the persons supervising the work. Approximately half 
the equipment on the diesel locomotive is of an electrical 
nature; consequently, it has been necessary to stress that 
portion of the locomotive considerably and find ways and 
means to increase and educate the maintenance forces. 

Due to the huge present-day demand for electricians, 
they are generally not available, and those who are avail- 
able are not familiar with the diesel-electric locomotive. 
Consequently, it is usually necessary to educate existing 
personnel in order to get adequately trained workmen. 
Many roads have built instruction cars for both shop and 
road personnel, and these cars are moved from one terri- 
tory to another and have been beneficial in the develop- 
ment of the educational program. The educational pro- 
gram changes on each railroad as additional diesel power 
is placed in service. 

To begin with, it is usually necessary to start out 
mainly with fundamentals, gradually working into the 
detailed makeup of the various locomotives. Due to the 
fact that the locomotive builders are continually changing 
the design of the locomotive, it is necessary that the in- 
struction program also be continually changed. 

Because of the rapid dieselization which has taken 
place on the railroads in the past few years, there is a 
greater demand today for trained men than ever before. 
and in order to best meet the situation it appears that a 
well-planned, adequate apprentice program should be 
utilized for doing so. 

Each type of locomotive has its own individual charac- 
leristics. which dictate as to the maintenance required, 
and unless such demands are met it will result in con- 
siderable expense and, in many cases, interruptions to 
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Santa Fe Photo 


Opening water pump valve to steam generator—Barstow diesel 
shop. 


the service. Maintenance schedules should be set up at 
proper intervals to meet the demands of the locomotives 
in the service and rigidly adhered to. 

The shop personnel are responsible for performing the 
work when locomotives are in the terminal; however, it 
is not possible for this to be done unless the locomotives 
are on hand at the proper place at the designated time. 
One of the big problems in railroading has always been 
to have locomotives at maintenance terminals at the 
proper time so that they can be worked on. With diesel- 
ization it is more important than it ever was for steam 
that this be done. 

There are various schemes of maintenance in service 
on the different railroads throughout the country today. 
However, regardless of any scheme which is placed in 
effect, it is necessary that there be complete co-operation 
between the mechanical and the operating departments 
for it to be successful. The matter lies primarily in the 
hands of the various foremen and chief dispatchers. to 
see that the locomotives receive the attention they need. 

Due to the many parts which go to make up a diesel 
locomotive, there are a large number of parts to repair. 
To repair many of these parts it is necessary to have spe- 
cial equipment and machinery. The locomotive manu- 
facturers have programs in effect where it is possible 
either to send parts to them for repair and return, or ex- 
change parts for those which have already been repaired. 
These programs have been convenient especially when 
railroads were first getting started in diesel operation: 
however, it generally results in increased cost. 

Past experience on the Santa Fe has indicated that by 
providing the necessary facilities, tools, and machinery 
for repairing various locomotive parts, it has been pos- 
sible to bring about very substantial savings. For this 
reason, careful consideration should be given to the nec- 














MAN-HOURS WORKED BY SHOP CRAFTS ON DIESEL LOCOMOTIVES IN SAN BERNARDINO SHOPS—12-MONTH PERIOD 





















































Sheet 
Date Machinists Electrician metal workers Boilermakers Blacksmiths Carmen Laborers Totals 
November, 1951..... aoe : 55,675 31,722 11,816 7,393 964 7,965 2,384 117,919 
December, 1951.......... ‘ vi 51 ,670 29 ,596 11,452 6,794 943 6,993 2,223 109 671 
kon sign pale sc bee 59 ,196 33,717 12,714 8,506 1,542 7,956 9 ,368 132 ,999 
> ae 53 ,864 30 ,327 11 ,637 7,931 1,026 7,722 7,896 120 403 
SL eee 56 ,334 31,039 12 ,262 8,125 1,268 7,953 7,963 124 ,943 
ca, 2.5 ches ¥ss.6'%5 * 57 ,687 33 ,262 12,905 8,475 743 8,159 8,131 129 363 
eee ‘ 54,841 31,368 12 ,605 7,179 864 7,906 8,173 122 ,938 
ok waa wie 55 ,665 32,219 12 ,469 7,427 1,339 8,179 8,800 126 ,098 
July, 1962...... lees SiG owes . 58,112 34 ,022 13 ,007 7,850 1,576 8,111 8,674 131 ,353 
August, 1952..... pe EEE Ko 55,123 31,586 11,893 7,078 1,046 8 ,226 7,997 122 948 
September, 1952................ 55 ,620 32 ,030 12 ,204 8,080 1,299 8,106 8 ,469 125 .867 
October, 1952... .. - 62 ,623 34,956 14,032 8,366 1,333 8,921 8 ,827 139 ,059 
Grand totals. roe iy 676 ,412 385 ,845 149 ,056 93,2014 13 ,943 96 ,196 88 .905 1,503 563 
COST OF DIESEL REPAIRS EXPRESSED ON A PERCENTAGE BASIS 
1951 

Type of Service Passenger Freight yy "Yard Total Passenger Freight Yard Total 
Diesel engines 

ee ok ae ae bei bal geen eau 37.49 47.23 48 .63 24.65 35.73 37.15 

TE SRE ANA A RE a pene ne ort 33.13 45.45 49.03 33.75 25.12 48.89 

EE roe rae eas seb awe ssw eda oe pee 35.39 46.49 48 .86 42.51 29.09 31.20 42.72 32.26 
Electrical equipment 

| Sy 9 Ee re Gene oes ba 22.82 25.90 18.05 26.78 26.21 17.99 

I  sOnck Us chkbb ban sauneos ck secede 28 .62 31.97 28.08 26.89 47.04 20.88 

SEE, iy ae ee ee en ee 25.61 28.42 23.84 26.58 26.83 35.11 19.36 29 .96 
Other repairs 

REP So RO ee a a re 39.69 26.87 33.32 48 .57 38.06 44.86 

PE Sea Ress. cwacadewbiotesses at 38.19 22.58 22.88 39.36 27.84 30.23 

a a whe hath 39.00 25.09 27.29 30.91 44.08 33.69 37.92 37.78 


Note: The original paper included similar data for years 1947-1951 inclusive. 


These were selected as typical—EDITOR. 
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RELATIVE COST OF REPAIRS, LUBRICANTS AND 
FUEL—THREE TYPICAL YEARS 


Year Type of Loco. Repairs Lubricants Fuel Total 











ae : 7.68 0.66 3.55 11.89 
POMBONGOT.............. 21.36 2.40 9.09 32.85 

1943 {| Freight........... ; 27.09 7.10 21.07 55.26 
geen 56.13 10.16 33.71 100.00 

a ee 7.70 0.31 2.85 10.86 
POORNOP. ...6...... ; 23.82 1.61 19.50 44.93 

See 6 SIES...o seb encee . 21.17 1.55 21.49 44.21 
Ne Ee a eae 52.69 3.47 43.84 100.00 

0 ere 7.58 0.56 2.78 10.92 
Passenger........... 16.48 0.95 14.72 32.15 

SE OI oes oss Sniges 25.61 1.73 29.59 56.93 
{ Total... ' 49 .67 3.24 47.09 100.00 





essary facilities and special tooling to do this work—at 
least, a good portion of it. In some cases it may be found, 
where expensive equipment is needed to make repairs, 
that it would be better to send the work to the manufac- 


turer; however, generally speaking, the quantity of work 
involved will determine as to which method will result 
in the least cost. 

The cost of new diesel locomotives is gradually in- 
creasing, as well as the cost of maintaining and operating 
existing ones, and as these locomotives become older 
there is every reason to believe that there will be a further 
increase in the repair costs, inasmuch as they will require 
certain heavy repairs which the majority of them have 
not had in the past, such as complete re-wiring of the 
locomotives and rewinding of main generators and trac- 
tion motors. For this reason, it is important that further 
ways and means be developed to reduce repair costs. 

Good locomotive performance does not just happen, 
but is brought about by the combined efforts and careful 
planning on the part of all concerned, all of which be- 
comes apparent when the results are analyzed. 








Frame being loaded on the trucks of a depressed-center flat car recently built at Topeka, Kan., shops of the Atchison, Topeka & Santa Fe. 


The completed car has a cast-steel underframe, 3-in. creosoted decking at both ends of upper portion of deck, six-wheel cast-steel trucks, 


wrought-steel wheels, straight-center solid axles with 6¥2-in. x 12-in. journals, AB brake equipment consisting of a separate cylinder and 
reservoir for each truck, drop-shaft type handbrake, bottom-operated Type E couplers, A.A.R. approved draft gears, and Timken roller bearings 
with grease lubrication. Capacity, 250,000 Ib.; load limit 250,500 Ib.; light weight 125,500 Ib.; length, 57 ft. 9 in.; width over decking, 8 ft. 
The car is designed principally to handle such shipments as large transformers, etc., where weight, height and concentrated load are involved. 
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NP Box Cars 
Built in 
Record Time 


Tue Northern Pacific has recently completed building 
1,0U0 50-ton box cars at the company shops, Brainerd, 
Minn. Originally planned for inclusion in the 1952 pro- 
gram, but delayed for lack of steel, work on these cars 
was started in April this year, production stepped up 
to 14 cars a day by June 1 and the order completed in 
the middle of July instead of August 1 as anticipated. 
Present plans call for the construction of 500 similar 
cars for the Spokane, Portland & Seattle as soon as nec- 
essary material is available. Sixty-two new cabooses also 
are on this year’s building program at Brainerd shops. 

The general construction of these 50-ton box cars in- 
cludes the following details common to all the latest NP 
equipment of this type: An 8-in. 21.4-lb. channel side sill 
reinforcement extending from end sill to end sill; Youngs- 
town 54,-in. O.HLS. inside gusset and 14-in. O.H.S. out- 
side gusset at the door posts; three 3-in. 6.7-lb. Z-bar 
floor stringers on each side of the center sill. 

This series of cars is also equipped with insulated 
ends, the insulation used being Fiberglas battens 2 in. 
thick, tacked to the end lining nailers before application 
of the end linings. These battens are held in place by 
nails passing through the end lining, insulation and into 
the nailing strips. This insulation is used primarily for 
the purpose of weevil and infestation control. 

Another feature of interest is the floating brake lever 
fulcrum of the multi-hole type which provides up to 14 








How Fiberglas insulation is tacked to end lining nailers. 
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in. take-up. The foundation brake gear is designed so 
that the movement of the fulcrum pin one hole adjusts 
the piston travel one inch. 

The car has the following general dimensions and 
weights: Inside length, 40 ft. 6 in.; inside width, 9 ft. 
2 in.; inside height, 10 ft. 6 in. cubic capacity, 3,915 
cu. ft.; light weight 45,500 lb., load limit 120,500 lb. 








Car interior as finished ready for service. 





Flashovers—Causes and Remedies 


Evidence collected by the Diesel Electrical Committee of 
the Locomotive Maintenance Officers Association points 
the way to necessary improvements in practice and design 


A ncme. step toward the elimination of flashovers on 
diesel electric locomotive generators and motors has been 
taken by the Diesel Electrical Committee of the Loco- 
motive Maintenance Officers Association. A chart listing 
causes was provided to member railroads and the data 
collected, while not conclusive, indicates the most com- 
mon causes and suggests how further study can be made 
most effective. 

The report which was presented at the 1953 annual 
meeting of the Association, held in Chicago, during the 
week of September 14, states that in order to classify the 
many causes of flashover on diesel electric locomotives, 
it is first necessary to accept the premise that the actual 
flash is a leakage between brushholders of opposite po- 
larity. The causes can then be stated as: 

A. Unfavorable mechanical conditions at the com- 
mutator itself. 

B. Voltage excessive for proper commutation. 

C. Current excessive for proper commutation. 

D. Electrical upset of neutral brush setting and elec- 
trical surges beyond commutating capacity by reason 
of sudden changes in armature current or abnormal 
field currents. 

Following are all the causes which have been reported, 
along with their percentages of occurrence: (The symbol 
Tr. indicates Trace Percentage) 


Unfavorable Mechanical Conditions at the Commutator 


Per Cent Per Cent 
Generator Motor 

. Commutator out of round or flat ...... Tr. 
. Dirty commutator slots .. 
Dirty string bands or risers 
. Improperly painted string bands or risers 
Short brushes 
Broken brushes 
. Broken brush shunts 
. Brush shunts rubbing risers ...... ... 
. Brushes sticking in holder due to oil .. 
. Brushes not seated 
. Improper grade of brush or mixture of 

brush on same commutator ¥ 
. Commutator raw (improper film; 

broken in after stoning) 
. Brush holder to commutator clearance 

improper 
. End ball loose and shifting brushes off 

of neutral polarity .. 
5. Loose generator to engine coupling . pales 


— 
KH SORNANEWNHe 


— 
i) 


~ 
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. Throttle not eased off while passing over 


railroad crossing 
. Water or oil on commutator as result of 
leaks from engine or faulty washing 
procedures ° 
. Locomotive run through high water . 


Total 
Total all commutator conditions: 


Voltage Excessive for Proper Commutation 
Per Cent of 


Occurrence 
. Forestalled forward transition because of: 
a. Improper operation of manually equipped unit ] 
b. Automatic equipped unit leading a manually 
equipped unit and engineer improperly in- 
structed 
c. Forward transition relay improperly adjusted 
or settings not stable ......... 
d. Floating open circuits in transition control 
wires or interlocks 


. Locomotive overspeed (Gear ratio too low for 


service) 

. Improper use of sanders and throttle causing re- 
peated wheel slippage 

. Wheel slip -relay not sufficiently sensitive and 
allowing uncontrolled wheel slippage 


. Wheel slip relay out of adjustment 


. Dynamic brake blower motor overspeeded be- 
cause of going into dynamic braking too quickly at 
high train speed 


Current Excessive for Proper Commutation 


Per Cent of 
Occurrence 


. Forestalled backward transition because of: 


a. Improper operation of manually equipped unit Tr 

b. Automatic equipped unit leading a manually 
equipped unit and engineer improperly 
instructed 

. Engineer made mistake and shifted from posi- 
tion 2 to position 3 when he should have shifted 
from position 2 to position | 

d. Backward transition relay improperly adjusted 
or settings not stable 

e. Flotating opens in transition contro] wires or 
interlocks .. 


. Dynamic brake operated in overload . 
. Faulty dynamic brake field loop switch « or > switch 


improperly set 


. Engine load controls set for excessive horsepower 
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5. Carbonized path between high voltage leads at 

clamp blocks inside generator, in generator pits, 
under floor plates or under locomotive .......... 3 

6. Carbononized path between contractors or terminal 

blocks along creepage surfaces in high voltage 

cabinets. (As resulting from cleaning compounds 
being splashed into cabinets) .................. Te 

7. Direct short circuit in high voltage system because 

of: 

a. Diesel engine water or oil leaking into high 
voltage equipment ..................... Tr. 

b. Insulation chafed and worn at inaccessible 
tae ik Bis ee ook 2 wien & Sin e's 2 

c. Foreign material in generator, motors or high 

voltage cabinet such as welding wire, flash- 
lights, fuses, bolts, portable tools, etc. ....... 1 


d. Broken banding wires A eee TY: 
8. Unusual grounds in high voltage circuit at opposite 
polarity (example: conrol air hose rubbing against 
contractor stud and wearing through to metal braid 
CS EET IE 5 2 eae re Te 
9, Snow or rain leaking into equipment causing dual 
leakage grounds and ground relay knife switch then 
being left open to keep locomotive running ...... Tr. 
15 


Electrical Upset of Neutral Brush and Electrical Surges 
Beyond Ability of Machine to Commutate 


Per Cent of 
Occurrence 
1. a. Grounded or open generator armature ...... 3 
b. Grounded or open generator fields ......... J, ‘2 
c. Floating shorts or grounds in generator leads 3 
2. a. Grounded or open motor armature .......... 5 
b. Grounded or open motor fields .............. Te: 
c. Flotating shorts or grounds in motor leads . . 1 
3. Throttle shut off too fast while on heavy pull _. 2 
4. Control air pressure low and allowing main con- 
tactors to open under load ................... Tr. 
5. Loose connections in control jumpers or receptacles 
allowing main contactors to open under load .. 2 
6. Leads burned open in high voltage circuit ... . 2 
7. Open shunt field discharge resistor or loose con- 
ee Se eer 1 


8. Shunt field discharge resistor miswired with two 
standard resistor tubes wired in series instead of 


I ead Na say hae, basalts dao boea Sieictoass aod a Tr. 
9. Loose shunt field resistor wire ................. Te 
10. Load regulator commutator burning or loose con- 
nections in lead regulator resistor banks .......... 1 
ll. Carbonized path between field leads at clamping 
blocks at bottom of generator .................. 2 
12. Reversing locomotive while moving in. opposite 
Ra awe Dh le daw Peta rans eases Tr 
Total 25 
Conclusions 


There is no single solution to the flashover problem. 
Corrections for each of the individual causes enumerated 
in the study are self evident in most cases. Some of 
the broader solutions felt to be necessary by individual 
railroads, as.applying to their operating conditions only, 
are such things as conversion from five relay to three 
relay automatic transition, checking for commutator out 
of round condition at each wheel change, proper instruc- 
tion of enginemen, more cleanliness, etc. A few large 
toads which have generally damp weather conditions 
feel an acute need for better control of high speed wheel 
slippage. 

It is recommended that any road having difficulty 
should institute a program of careful checking of indi- 
Vidual flashover cases and keeping a detailed record 
of each case. 


Two very important matters are revealed by the study. 
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One is the need for more careful and painstaking elec- 
trical maintenance. Diesel locomotive electrical equip- 
ment in the more recent models is very heavily loaded 
as compared to the locomotives of four or five years 
ago. It is loaded to a fantastic degree when compared 
to stationary motors and generators. The Committee rec- 
ognizes that relatively few mechanics understand the sen- 
sitivity of commutation under these highly loaded con- 
ditions. For example, it is believed that one of our most 
difficult tasks is training a man who is accustomed to 
seeing turntable motors and stoker motors. operating 
under oily and dirty conditions without ill effect and 
convincing him that these conditions cannot be tolerated 
on a diesel. In this connection, the manufacturers have a 
responsibility to design the equipment so that engine 
rooms can be easily washed without water getting into 
the electricals and particularly so that wiring and con- 
nections are properly accessible without unending labor. 
This is the other important matter which is revealed by 
the study. The cases in which nearly inaccessible pit 
wiring defects are involved total up to 20 per cent of all 
the various flashover causes. There is an imperative need 


for top-connected main generators on new power and 


for the development of top or side connect conversions 
to be made on old power at the time of locomotive re- 
wiring. There must be no wires near the natural dirt 
collecting sub-flooring level except those having to make 
one pass through the floor to the traction motors. 

It can be expected that manufacturers will continue 
development of flashover inhibiting devices for reducing 
the extent of flashover damage when they do occur. How- 
ever, the room for real improvement is in more aggressive 
and careful maintenance along with design clean up 
of wiring and switch gear layout. 

W. P. Miller, assistant superintendent motive power— 
diesels, Chicago and North Western, is chairman of the 
Diesel Electrical Committee, Locomotive Maintenance 
Officers Association. 








To overcome clearance limitations in a mine of the Climax Molyb- 
denum Company, the General Electric Company designed an all- 
electric locomotive with an overall height of only six feet, eight 
inches. It is one of seven which will be used in the Climax, Colo., 
mines at an altitude of more than 11,000 ft. above sea level, will do 
hauling in connection with a new mining project to develop a body 
of low-grade molybdenum ore. To meet the low mine clearance and 
still provide comfort for the operator, G.E. engineers employed a drop- 
center cab which clears the rails by only eight inches. 


General view of the motor and generator shop. 


Rewinding 


In the Medium-Sized Shop | 


Central of Georgia with 124 locomotive units finds rewinding of 
diesel-electric traction motors and generators practicable since all 
road power goes through Macon, Ga., where the shops are located 


A RAILROAD with 124 diesel-electric locomotive units 
has found that it is able to justify the purchase and in- 
stallation of equipment for mileage overhaul of traction 
motors and have sufficient volume of rewinding work to 
justify equipment for this work. It is a recognized fact 
that the ability of a shop of this size to perform its own 
work, depends to a considerable extent, on the resource- 
fulness of its supervisors and employees. Large expendi- 
tures can be avoided by using existing buildings for- 
merly used for steam locomotives and by converting ma- 
chine tools which had been used in steam locomotive 
maintenance. 

The Central of Georgia has developed diesel mainte- 
nance facilities at Macon, Ga., where it has shops for- 
merly used for steam locomotive maintenance which are 
in good condition, have good crane service and are large 
enough to meet diesel maintenance requirements for 


some time to come. It was decided that the railroad 
would rewind traction motors and generators since al 
road power goes through and is serviced at Macon. 
Because of this, motor and generator overhaul and re 
winding involves no shipping charges to and from 
changeout points or between Macon and outside motor 
service plants. 

The road owns 520 traction motors, 496 of which are 
on its 124 locomotive units. It also has 12 additional 
spare traction motor armatures. There are 124 generators 
on the locomotives and there are three complete spare 
generators and two spare generator armatures to provide 
for emergencies, and to allow for shop time. Men who 
make daily, monthly and annual inspections and do run 
ning repair work also operate the motor shop. In this 
way a good average load factor is maintained and there 
are a minimum of overloads or slack periods. A fe¥ 
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Shop-built armature machine. Banding wire is applied from reel at 
right through tension blocks. After the wire is applied, it is looped 
and rerolled with tension supplied from the air cylinder shown in 
the foreground. 


Below: The shop-built cutting and stripping machine. 


tewind jobs are sent out when the work on hand exceeds 
the capacity of the shop. 


PrincipaL Preces OF EqupiMENt Usp IN SHOP 

2 Young Brothers baking ovens 

1 Struthers Wells vacuum impregnator with 2 tanks, 
one large enough for generator frames 

1 Detrex vapor degreaser using perchlorethylene 

1 Magnus Agidip for cleaning bearings 

2 Armature machines—1 Peerless and one shop-made 
with device for rerolling 


2 Undercutting machines—1 Peerless and one shop- 
made 
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Back view of the armature machine showing how temporary banding 
wires are run over the armature and the tensioning device. 


Below: Rear view of the stripping machine showing how an abrasive 
wheel is used for cutting the coils back of the risers. 


1 


1 


3 


1 


Brazing tongs and transformer used both for back 
armature connection and field-coil terminals 
Hand-operated 60-ton press for application and re- 
moval of bearings and field poles 

Wheel press for removing and replacing shafts 
Shop-made cutting and stripping machine 

Globe Tool and Engineering Company armature bal- 
ancing machine 

High-potential testing machines—two for the motor 
shop and one for general shop purposes 
Motor-generator set for run-in tests 


4 Shop-built field frame positioners 


6 


Shop-built armature stands 





1 Armature rack for six armatures 


tools and devices 


Above, left: Armature being placed in the Peerless armature machine. 
Above, right: One of the four motor frame positioners. 


Left: Transformer and brazing tongs being used to braze field connections. The same 
transformer with different tong tips is used to braze armature back connections. 


Below: The armature balancing machine in service. 


The main section of the shop is 150 ft. long and 4 
1 Soft-abrasive or grit-cleaning outfit will be installed ft. wide. It is served by a 714-ton, floor-operated, over 
Meters, special tools and gages, miscellaneous hand head crane and three jib hoists. The section of the shop 


which includes the ovens, thé degreaser, the impregnator 
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Ovens and impregnator. The 
extra tank at the right is 
large enough to take genera- 
tor frames. 





and motor and generator storage space is 60 ft. long 
and 60 ft. wide, and is served by a 20-ton crane, which 
also performs other duties, and a fork-lift truck which 
serves both sections of the electrical shop and moves 
work from one section of the shop to the other. 


Procedure 


When a traction motor is brought in for basic over- 
haul, the first operation is to remove the pinion. The 
frame is scraped to remove caked grease and mud, and 
avoid loading the degreaser with heavy dirt. Next the 
armature is removed from the field and stripped of its 
bearings. A light, shop-fabricated rack is used to lower 
the bearings into the degreaser. 

The traction motor is cleaned by lowering the arma- 
ture into the degreaser for three minutes and the field, 
with coils in place, for seven minutes. Upon removal from 
the degreaser, they are allowed to dry in an oven for 
8 hours at 250 deg. F. They are then removed, allowed 
to cool on the cooling table to a temperature between 
70 and 100 deg. F., and are then cleaned with air and 
wire brushes. This is followed by a one-minute high- 
potential test at 1,200 volts after which they are placed 
in the impregnator. 

Pressure in the impregnator is reduced to 20-in. He., 
while varnish is flowed over the windings, leaving the 
commutators above the liquid. A vacuum of 20- to 28-in. 
is maintained for 90 minutes to exhaust any air pockets 
in the coils. Then CO, gas is admitted and held at a 
pressure of 90 lb. for 2 hr. to drive the varnish into the 
windings after which the pressure is used to return the 
varnish to the storage tank. The impregnated parts are 
then allowed to drain under a 25-in. to 28-in. vacuum 
for one hour when they are removed from the im- 
pregnator and all machined surfaces cleaned with mineral 
spirits. They are then placed in a baking oven in which 
the air is circulated at 295 deg. F. for 16 hr. 

_ While the armatures are being reconditioned, the bear- 
ings and associated parts are cleaned in an Agidip for 
polished parts with Magnus 755 cleaner and neutralized 
with water in a shop-fabricated vat. The bearings are 
then blown dry with air and inspected under a mag- 
nifying glass. Those which pass inspection are stored 
™Tust preventative and VFL paper. 
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After the curing process, the armatures are placed in 
the armature machine, undercut 345 in. and ground. 
The armature is then tested for internal shorts and opens 
and painted with air drying varnish before balancing. 
Soft steel strips 14-in. by 1-in. welded to the inner perim- 
eter of the V-ring are used for armature balancing. The 
motor fields are also painted with air-drying varnish 
before reassemblying. All brush rigging is completely 
overhauled. After the motor is reassembled, it is given 
a final high-potential test for 1 min. at 1,500 volts. 

Reconditioning of a main generator follows the same 
general procedure. 


Rewinding 

The armature to be rewound is placed in the armature 
machine and all bands are removed with the undercut- 
ting attachment. It is then moved to the shop-made strip- 
ping machine and an abrasive wheel is used to cut 
through all coils about 114 in. behind the commutator 
risers. The ends of the cut coils are pried up and an 
electric hoist and come-along are used to lift out first 
the top and then the bottom coils. The wedges come out 
with the top coils. 

Next the armature is degreased (for three min. only) 
and all slots are cleaned with an 8-in. sanding disc and 
a motor-driven file. The commutator risers are not 
opened until the armature is ready for rewinding. 

After the coils are in place, a shop-fabricated reroll 
machine is used for applying and rerolling temporary 
armature bands to pull down the coils. These are applied 
over rectangular steel “sticks” placed in the slots on the 
coils before the wedges are driven. A part of the tem- 
porary bands are left on when the permanent bands are 
applied with the same machine. 

The back-end connections of the armature coils are 
silver soldered with a transformer and shop-fabricated 
welding tongs. The same tongs are used to braze field 
connections. 

When the commutator is soldered, the flame-heated 
soldering iron is. “boosted” by preheating the com- 
mutator. This is done by winding 15 turns of Nichrome 
resistance wire over mica on the surface of the com- 
mutator close to the risers and held in place by asbestos 
tape. Direct current at 220 volts is used for power. 









DIESEL-ELECTRICS—How to Keep ‘Em Rolling 
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Batteries and Battery Charging 





What happens inside a diesel locomo- 
tive battery and what you have to do 
to make it work well and last long 


Reaomucee the old fashioned wood burning stove? 
When you wanted to start a fire you laid in some paper 
and shavings. Then you put on some kindling and you 
were ready for the match. Without that the whole busi- 
ness was dead and worthless. In one way a diesel-electric 
locomotive is like the old stove. Unless you can get the 
engine running, it isn’t worth anything. The locomotive 
battery cranks the engine and gets it going. It is the 
“match” that does the trick. 

Some folks think batteries store electricity. Actually 
they don’t—they convert chemical energy into electrical 
energy. To do this, they contain unlike metals and chem- 
icals in a sort of “armed truce” condition. These are 
so eager to do battle that a voltage exists between the 
battery to a circuit, you get a flow of current. This ends 
the “truce” and the chemicals go to work on the metals. 
The heavier the current, the fiercer the attach, and the 
shorter the time before the battery is “dead.” 

As you know, there are two kinds of batteries. The 
first you use just once, and then throw them away. These 
are primary batteries. A good example is a flashlight 
battery. It is usually called a dry cell battery. Actually, 
it is a sealed can filled with a moist chemical paste. 

The second kind can be recharged after it has been 
used. You can discharge and charge it many times before 
it finally wears out. This is called a secondary or storage 
battery, and is the kind you have on your diesels. 

Strictly speaking, a battery consists of a number of 
cells connected together to give the voltage and current 
you want. For instance, the “batteries” for your flashlight 
are really cells. You put as many into the case as you 
need to form the battery. 

Primary batteries have their cells connected in series— 
never in parallel. You might get away with a parallel 
connection while you have load on the battery. The new 
cells with the higher voltage will furnish most of the 
load. The old cells with the lower voltage will loaf. But 
when the load is removed, the cells with the higher volt- 
age will discharge into those with the lower voltage. 





This is the twentieth of a series of articles on the maintenance of diesel- 
electric equipment. This article is written by M. D. Henshaw and B. L. Judy, 
Locomotive and Car Equipment Department, General Electric Company, Erie, Pa. 
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Fig. 1—Simple lead-acid cell 


Soon the higher cells will drop to the lower level, and 
your battery has lost some of its capacity. 

If you are working with secondary (storage) batteries, 
less harm will be done because you can recharge them. 


How big is a battery? What’s its capacity? How do. 


you pick the right size for the job? Well, you wouldn't 
try to crank a diesel engine with your flashlight battery. 
Neither would you lug your auto battery around all day 
just to work your flashlight. So the answers to these ques 
tions boil down to something like this. Generally you 
need big batteries to handle big jobs, and little batteries 
for little jobs. Your battery must have enough cells to 
give the voltage you want under load. Each cell must be 
big enough to give the current you want, and to keep 
giving it as long as needed. ; 

Batteries are something like sprinters. They can give 
bursts of power, but they need time in between to “catch 
their breath.” If you hold a heavy load on a battery 
continuously, it will run down much more quickly than 
if the load is intermittent. 

When a storage battery is discharged, you can ft 
charge it by pumping an electric current back through 
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it. This restores the chemical energy to its original level. 

Three types of storage batteries are in use today. They 
are named for the chemicals and metals they contain. 
First is the lead-acid type; second is the nickel-alkaline 
type; and third is the nickel-cadmium type. Each has its 


certain jobs best. 


Fig. 2 (left)—Hydrometer reading shows state of battery charge. 
Fig. 3 (above)—The capacity of a cell is increased by nesting several 
positive and negative plates. 


advantages and its weak points. Hence each type fits 


The most widely used storage battery is the lead-acid 
type, like the one in your car. You find it on most diesels 
because it can give very heavy currents for cranking the 
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Fig. 5—When lifting a battery be sure to use the handles at the 
ends of the tray. If a crane sling is used, it should be rope so it 
won’t short circuit the terminals. 


engines. Its cost is reasonably low also, but the weight 
is considerable. 


Lead-Acid Batteries—How They Work 


The chemistry of a lead-acid battery is pretty complex. 
We'll not get into that, but just take a quick look at 
what happens when a battery is charged and discharged. 
The parts we will consider are sketched in Fig. 1. They 
are: (1) the positive plate, whith is a lead grid filled 
with lead peroxide paste; (2) the negative plate—also 
a lead framework but filled with porous or “sponge” 
lead; and (3) a solution of sulphuric acid and water, 
called the electrolyte. Let’s start with a fully charged 
battery. 

As has been said, there is a “truce” between these 
metals and chemicals. If we put a load on the battery, 
the truce is broken, and the chemical action causes cur- 
rent to flow. The acid attacks the lead oxide on the posi- 
tive plate. As it is used up, a new compound: lead sul- 
phate, commonly called “sulphate,” is formed. Sulphate 
also starts to form on the negative plate. In making this 
attack, the acid also suffers. Part of it is used up, and 
water takes its place. If the load is left on long enough, 
almost all the lead oxide will be used up. Both plates 
will be loaded with sulphate. The acid won’t all be 
used up, but it will be quite weak. 

Suppose we connect a charging generator to the bat- 
tery and force a current back through it. Now things 
begin to happen in reverse. The sulphate on the negative 
plate goes back into: solution, leaving sponge lead. That 
on the positive plate is replaced by lead oxide. Sulphuric 
acid is formed by the sulphate going back into solution. 
This causes the acid solution to get stronger. 


Fig. 6—Regular hydrometer readings serve as a running check on 
battery charge. 


A handy way to remember the cycle is this—discharg- 
ing uses up lead oxide and acid; charging restores them. 

A word about gravity. Water has a gravity of 1.000. 
Concentrated sulphuric acid has a gravity of 1.834. In 
other words, acid is about 1.8 times as heavy as water. 
If you mix the two, the gravity of the solution will be 
somewhere between 1.000 and 1.834, depending on how 
much acid it contains. The more acid there is, the higher 
the gravity will be. We have seen that the acid solution 
in a charged battery is strong (high gravity) while in a 
discharged battery it is weak (low gravity). So by meas- 
uring the gravity of the solution you can tell the state 
of charge of the battery. To do this, you suck some of 
the solution into a hydrometer, Fig. 2, and see how low 
or how high the float rises. 

When a battery is fully charged there is almost no 
sulfate left to be converted into acid. If you keep on 
trying to charge such a battery, part of the water will 
be broken down to form gases, which will bubble out 
of the solution. This is called gassing. Charging beyond 
the “gassing point” uses excessive water. It is also hard 
on the battery and dangerous because hydrogen—one of 
the gases formed—is highly explosive. 


Battery Construction 


Batteries as built today differ greatly from the simple 
cell of Fig. 1. Several positive and negative plates are 
nested as shown in Fig. 3. Separators, made of wood, 
rubber, or any suitable porous material, are used to 
keep the plates from touching. In this way a lot of battery 
can be packed into a single cell. 

Lead alloys are’ used to give greater strength to the 
plates. The negative plate is cased in a sort of skeleton 
grid shape. The active material is sponge lead which 
sticks to the plate very well. The problem with the posi- 
tive plate is tougher. The active material is lead oxide, 
of a chocolate brown color. The lead plate and the oxide 
are not very good friends. The paste tends to crumble out 
and fall to the bottom of the cells. Different styles of 
positive plates have been designed to overcome this 
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Fig. 7 — Proper charging is 
essential to good battery 
health. 
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trouble. Two makes of batteries largely used in locomo- 
tive service are shown in Fig. 4. 

Deep ribs are put in the bottom of all cell jars. These 
hold the plates off the bottom so that any paste that 
drops to the bottom will not short circuit them. The 
tops of the positive and negative plates are joined sep- 
arately by lead strip connectors... These come out through 
the cell top as connector posts. A hard rubber cell cover 
is put on and sealed with asphalt compound. A vent is 
fitted into the top. The vent cap can be removed for 
adding water or measuring the gravity of the electrolyte. 
Small vent holes in the cap let out any gas generated 
during charging. 


Lead-Acid Battery Characteristics 


A fully charged cell has about 2 volts between ter- 
minals on open circuit. The voltage of~a cell, like any 
electric generator, drops with load. It may go as low 
as 1 volt while cranking the engine. That’s what makes 
the lights on your car go dim when you step: on the 
starter. This drop is worse if the cell is partly discharged. 
When it is nearly discharged, there isn’t enough voltage 
left to give the needed cranking current. 

When you recharge a cell, you need more than 2 
volts. The charging system on a locomotive uses about 
2.32 volts per cell. With this value the charging current 
may be as much as 200 amperes when the cell is nearly 
discharged. As the charge comes up, the current gradually 
tapers off to 5 amperes or less. 

Early diesel-electric locomotives had 16-cell batteries, 
like the railroad car lighting systems. As the diesel en- 
gines got bigger, this was not enough voltage to give the 
heavy cranking currents needed. So the battery was 
doubled, giving the present 32-cell, 64-volt system. 

To charge this battery you have to set the voltage reg- 
ulator for 32 x 2.32 volts, or 74 volts. This may vary 
some according to the weather. When it is hot, you may 
have to cut the voltage down a little to keep from gassing 
the cells. In the cold weather, you may have to set it up 
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a bit. Since the locomotive charging system works at 
all engine speeds—even idling—you never have tu change 
the setting much. You seldom will go below 72 volts and 
never above 76 volts. 

The cells of locomotive batteries are pretty heavy. 
For this reason, four cells are usually assembled in a 
single tray. This can be lifted by two men or a small 
fork truck, Fig. 5. A careful maintainer will never hook 
onto the connection straps, terminal posts, or cables to 
lift a tray. That’s like someone lifting a man by the hair. 
It strains the straps and posts, and may even break the 
cell tops. The battery should be lifted by the handles 
or lifts on the trays. 

The capacity of a storage battery is based on a con- 
tinuous discharge rate. This is usually the maximum 
current you can get from it continuously for eight hours. 
This current multiplied by eight hours gives the ampere- 
hour rating of the battery. For instance, many switchers 
use a 280 ampere hour battery. This will discharge 35 
amperes for 8 hours. Batteries on road locomotives some- 
times rate as much as 424 amp.-hours. These will dis- 
charge 53 amperes for 8 hours. The ampere-hour rating 
is stamped on the battery nameplate. 

Of course, the capacity is less when you apply a heavy 
load. For example, if it takes 900 amperes to crank the 
engine on a road locomotive, you might expect a 450 
amp.-hr. battery to do the job for half an hour. Actually, 
the battery will probably be dead after 10 or 15 minutes 
of cranking. 

Like any piece of equipment, a battery is not 100 per 
cent efficient. This means you have to put in more ampere 
hours on charge than you get out on discharge. 


Battery Care 


We all know how important it is to keep electric equip- 
ment clean. The battery is no exception. Check the cell 
tops regularly. If they are dirty, clean them. It’s a good 
idea to clean the battery and compartment by blowing 
with an air hose at regular intervals. At times you may 





want to use a water spray under moderate pressure to 
wash away oil and acid-soaked dirt. Then blow out with 
an air hose. A solution of one pound of baking soda to 
one gallon of water is very good. It can be sprayed over 
the top of the battery with an air gun. This is an easy 
and quick way to neutralize acid that may have been 
spilled on the top. Be sure all vent plugs are in place, 
so the soda solution does not get into the cells. 

Bolted connections should be protected from corrosion 
by vaseline or battery grease. It is best to apply the 
grease before the connection is made. Be sure the surfaces 
are clean and free from oxide. When you tighten up the 
connection, the grease will squeeze out. This seals the 
edges to prevent acid or air from getting in and causing 
a high-resistance joint to develop. Grease on lead parts or 
rubber-covered cable does no good and only collects dirt. 

Batteries, like human beings, need water—clean, pure 
water. Be as careful about your battery water as you 
are about your drinking water. Some waters contain 
chemical impurities that make batteries “sick.” When in 
doubt, use only distilled water. To keep it pure, avoid 
metal containers. Use a glass jar or bottle to carry 
what you need. 

In many localities drinking water is pure enough to use 
in batteries. You may have local instructions regarding 
this. If you are not sure, have the battery manufacturer 
analyze a sample. Of course, you must still avoid handling 
the water in metal containers. 

Some find it helpful to keep a record of the water 
consumption on each locomotive. When this shows that 
the battery on a certain locomotive is using more water 
than others of the same kind, the charging voltage may 
be too high. 

When the water level is about a quarter inch above 
the plates, it’s time to add water. But don’t add so much 
that the level comes up to the bottoms of the vent tubes. 
If you do, it will overflow when the battery warms up 
and makes a mess on the cell tops. Filling within a 
quarter of an inch of the vent tubes is enough. 

Another thing to watch—when the temperature is 
much below freezing—don’t add water unless you have 
the battery on charge. Otherwise, the layer of fresh water 
may freeze before it can get mixed with the solution. 

As we already know, the charge of a battery is shown 
by its gravity. It is a good idea to check this at regular 
intervals, Fig. 6. The job is easy if you select one cell 
in each tray. Keep a record of your readings, and then 
you can tell the effect of any changes you may have 
made in the regulator. The top gravity reading for most 
batteries is stamped on the nameplate. This will tell 
you what the fully charged reading should be. If possible, 
use a hydrometer with built in temperature correction 
scales. 


Battery Charging 


The battery charging system used on diesel-electric 
locomotives is very simple, yet one of the best there is. 
It works automatically whenever the engine is running, 
and charges at any engine speed. Another chapter ex- 
plains how it works. 

Most locomotives have a voltmeter connected across 
the battery, and an ammeter showing the charging cur- 
rent. A glance at these can tell you just what is going 
on. Suppose the ammeter shows zero or discharge and 
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Fig. 8—One method of jumpering out a bad cell, 


the voltmeter shows 64 volts or less. You know the 
auxiliary generator is not charging the battery. So you'll 
look for a blown fuse, a tripped breaker, a voltage regu- 
lator not working, or a broken wire. 

If the voltmeter shows 74 while the ammeter shows 
zero or very little charge, things are okay and the battery 
is charged. But if the voltmeter shows 70 or less, and 
the ammeter shows a heavy current—say 100 amp. or 
more—you have a low battery. In that case, you’d better 
let the engine idle for a few hours to get the battery 
gravity up where it belongs. 

Just how much should you trust the locomotive instru- 
ments? Not too much. They take quite a beating, and 
may not give an accurate reading. Usually, they are close 
enough to tell whether the battery is being charged and 
whether the voltage is somewhere near right. But when 
it comes to setting the voltage regulator, watch out. The 
only safe thing is to use a portable shop meter. 

The regulator should be set at 74 volts for most sys- 
tems with 32-cell lead-acid batteries. Different settings 
may be used at times, depending on the temperature and 
service. In hot climates a 72-volt setting may keep the 
gravity up without too much water consumption. In cold 
climates, a 76-volt setting may be needed to get enough 
charge. The correct setting for any service or climate is 
the lowest voltage that will keep the gravity up where 
it belongs without using too much water, Fig. 7. 

If you get a locomotive whose battery record shows 
that the gravity is getting lower day by day, you will 
want to raise the regulator. But don’t raise it more than 
one volt at a time. Then let it run for a few days. If 
the gravity starts rising, leave it alone. If your setting 
is too high, you'll find that the gravity stays up all 
right, but the cells begin to use a lot of water. That 
means you are overcharging and gassing the battery, 
Fig. 7. Try lowering the setting one volt. If the gravity 
and water consumption level out in a few days, leave 
the regulator alone. 

On locomotives operating in pool service the voltage 
setting for all regulators is determined by experience. 
All the maintainer does is check with his portable instru 
ments and report any settings that are off. 

Alert maintainers keep six points in mind when check- 
ing or changing regulators. They are: 
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1. Don‘t change the setting if gravity, water and volt- 
age look okay. 

2. When making a setting, be sure to check and ad- 
just the setting only when the regulator is warmed up. 

3. Check the setting at both idle and top engine speeds. 
If there is more than one volt difference, readjust. 

4. When making a check or adjustment be sure the 
load on the charging generator is less than 100 amp. 

5. Always have the regulator cover in place when you 
check or adjust the setting. 

6. Lock the voltage adjustments when you finish. 

More damage is probably done to lead-acid batteries 
by overcharging than by anything else. A regulator set 
too high or in bad order may overcharge the battery 
for a long time. Then you have severe gassing, loss of 
active material from the plates and a “hot” battery. You 
can smell such trouble if you are anywhere near it. The 
smell is peculiar and gives a sharp burning sensation. 

Watch out for explosive gasses when you open the 
battery box doors on a hot battery. If the cells feel hot, 
remove some vent caps and see if the solution isn’t bub- 
bling like boiling water. The hot solution may have 
already overflowed through the vents onto the cell tops. 
You'll want to clean it up at once and get after the cause 
of the heating. This is likely to be in the regulator. It 
will pay not to let the locomotive go out again until the 
cause is found and fixed. 


Emergency Charging 

If a locomotive comes in with the engine down and 
the battery dead, you'll need some way to crank it up 
and start a recharge into the battery. If the locomotive 
has an external charging receptacle and your shop has 
a charging line, you’re okay. If not, you can connect the 
leads of a large welding set to the battery terminals. 
Be sure to check polarity of the generator with a volt- 
meter. Put the plus lead on the positive terminal of the 
battery and the minus lead on the negative. Connect a 
switch between the welder and the battery. Have the 
welder running and its voltage higher than the battery 
before you close the switch. Pump all the amperes you 
can get into the battery for an hour or two. By that time, 
you will have enough charge in it to crank the engine. 
But don’t leave the welder running like that for much 
longer, or you will begin to overcharge. Then you will 
get bad gassing and a really hot battery. Open the switch 
before you shut the welder down. 


Repairs 


Heavy repairs will probably be made by the battery 
manufacturer or the railroad’s central repair shop. So 
the maintainer has very little to do except change out 
complete trays. Just the same, it’s good to know a few 
stunts about emergency repairs. 

Cell jars are sometimes cracked in service. If the solu- 
tion leaks out and gets below the tops of the plates, 
the entire tray containing the cracked jars should be 
replaced at once. You can keep the locomotive in service 
while waiting for the replacement tray by jumpering the 
damaged cells. However, don’t cut out too many cells. 
The limit is 4 or 5 on a switcher that always runs by 
itself, and 2 or 3 on a road locomotive that always runs 
in multiple with other locomotives. Of course, the rest 
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of the cells have to be in top condition to crank the 
engine. 

To jumper out a cell, shut down the engine and open 
the battery switch. Remove, or cut off with a hacksaw, 
the connector that joins the bad order cell with one of 
its neighbors. Then get a piece of cable (same size as 
those connecting the trays) with bolt lugs on either end. 
Connect it securely across the bad cell or cells, Fig. 8. 
In some cases, you may have to drill the straps to bolt 
your cable. Start the engine and set the voltage regulator 
down about 2 volts for every cell you have jumpered 
out. This will permit charging the remaining cells at their 
normal charging voltage. 

When you get the replacement tray on the locomotive, 
be sure to set the regulator back to 74 volts. You should 
check the gravity of the cells in the replacement tray. 
If it is much lower than the remaining cells, you should 
charge the replacement cells to bring them up to the 
same level. If you don’t, you will have a weak battery. 

Sooner or later, you will run across a worn out battery. 
This condition develops gradually. The gravity readings 
keep getting lower. You may also find that the battery 
won’t take much of a charge. If you try setting the regu- 
lator up, you only seem to boost water consumption and 
create more gassing. You'll also notice that the cab lights 
go quite dim when you crank the engine. About this 
time you should start looking for a new battery. It’s 
best to replace a worn out battery before it causes a 
road failure. 


Safety 


Remember three things when working around batteries. 
If you make them regular habits you will run very 
little chance of personal injury. 

First, lead-acid batteries give off explosive gasses when 
being charged. Don’t smoke or carry a lighted cigarette, 
cigar, pipe or torch around the battery box. And don’t 
assume the gas goes away the minute you shut down 
the engine—it doesn’t!!! ! ! 

Second, watch out for flash from electrical shorts and 
grounds. You won’t get much of a shock from a battery, 
but you can get a bad burn, so when you work around 
a battery throw a heavy rubber mat or felt pad over 
the cell tops. If you are going to remove some trays, 
open the battery switch. Then you won’t get any arcs 
when you unbolt the cables. 

Third, the acid solution is powerful stuff and can do 
a lot of damage. If it gets on your pocket tools, dunk 
them in water right away and wipe them dry. If you 
get a few drops on your shoes or overalls, soak the spots 
at once with a rag dipped in a baking soda solution. 
If you get a lot on, the best thing is to soak the garment 
or shoes in a pail of water. If you get some on your 
hands, wash it off at once. If any gets near or into your 
eyes, get first aid as fast as possible. 


Summing Up 

Considering the job it does, the battery doesn’t ask 
for much attention. Just a little care at regular intervals. 
will do the trick. If you know the language of the battery, 
it will quickly tell you when anything is wrong. Paying 
attention and playing the game according to rules will 
soon get you a reputation for never having any battery 
trouble. 





Interchange 
Rules 


This is the second installment of a new series of questions 
and answers on the Association of American Railroads 
Code of Rules Governing the Condition of, and Repairs 
to, Freight and Passenger Cars for the Interchange of 
Traffic which may help car men clarify their understanding 
of the philosophy, intent and requirement of the Inter- 
change Rules. The answers given to the questions are not 
to be considered interpretations of the rules of Interchange, 
which can only be rendered by the Arbitration Committee 
acting officially. The comments, however, will come from a 
background of intimate association with the application of 
the rules. Obviously, comments or opinions as of today, 
may be inapplicable after a revision of the rules or further 
interpretations by the Arbitration Committee—Editor. 


16-Q.—When a car is on the repair track for adjustment 
of lading and one cast iron wheel is found to have two 
adjoining comby spots, each consisting of a continu- 
ous cavity of 1% in. in length, may the pair of wheels 
involved be removed at expense of the car owner? 


A.—Yes. 


17-Q.—Why is it proper to apply cotter keys to knuckle 
pins of hopper cars and fixed-end gondolas? 


A.—To prevent the loss of knuckle pins and other 
coupler parts when such cars are turned over on 
car-unloading machines. 


18-Q.—Is it proper to apply an A.A.R. Standard helical 
truck spring when a long-travel truck spring standard 
to the car is removed on account of being defective? 


A.—No. Such a mixed combination would not func- 
tion properly. Furthermore, this substitution would 
require the issuance of defect card for labor and 
material. 


19-Q.—How are allowances in the so-called Price Rules 
established? 


A.—By the semi-annual solicitation of prices for car 
repair material from nine representative railroads in 
various geographical locations of the United States 
and from one road in Canada, on the basis of ma- 
terial delivered to selected central points on such 
roads, freight included. Seven per cent for store 
expense and one per cent for interest on stock in- 
vestment is then added to the quotations for each 
of the price items listed. The averages are then com- 
puted and these represent the prices which are pub- 
lished on January and August 1 each year. 


20-Q.—In case a coupler or brake beam drops from pre- 
ceding car and derails the car following, who is respon- 
sible for such coupler or brake beam? 


A.—Handling line is responsible. 


21-Q.—In case a coupler drops from first car, ripping 
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brake rigging off second and third cars and derailing 
the fourth car, who is responsible for damage to the 
first, second and third cars? 

A.—Handling line is responsible. 


22-0.—What is the intent of the first Paragraph of Pas- 
senger Car Rule 19 as it relates to Note 4 under Para- 
graph (g) of Rule 98 in the Freight Code, accuracy 
of dimensions for service metal on wrought steel wheels 
being involved? fl 
A.—It is generally understood that the principles 


established in the Freight Code are also applicable 
insofar as similar conditions involving passenger cars 
are concerned, unless the Passenger Code contains 
specific provisions to the contrary. 


23-Q0.—What credit should be allowed for one-wear 
wrought-steel wheels removed from a foreign car by 
an intermediate road on authority of defect card 
covering slid flat wheels, such wheels being subse- 
quently reclaimed by turning and applied by repairing 
road to another car? 
Regardless of whether such wheels are subsequently 


scrapped or reclaimed by turning, the repairing line 
may credit them as scrap when removed. 


24-Q.—Where a tank head is removed, repaired and re- 
placed on authority of defect card, may charge be ren- 
dered on basis of Item 188-C of Interchange Rule 101? 
A.—No. Charge on the basis of Item 193 of Rule 


107 is proper. 


25-Q.—Is it intended that cars on repair track for any 
purpose which have Former A.A.R. Standard “T” type 
coupler draft key retainers in serviceable condition 
shall have an approved lock applied at car owner’s 
expense, even though none of the draft rigging parts 
requires repairs? 
A.—Yes. 


26-Q.—Where multiple-wear wrought-steel wheels with 
full flange contour have only 1/16 in. service metal 
remaining, may they be applied to a foreign car and 
charee therefor rendered versus car owners? ; 
A.—Yes. However, it is the usual practice to avoid 


such installations where wheels with a greater amount 
of service metal are available. 


27-Q.—In computing the depreciated value of badly dam- 
aged or destroyed cars for billing purposes where car 
involved is subsequently repaired, should the per pound 
prices in effect when repairs are made be used? 
A.—No. The per pound prices in effect as of the date 


of damage to car should be used. 


28-Q0.—How should allowances for serviceable material 
recovered from destroyed car and returned to car owner 
be computed, where settlement for car involved is 
made on a reproduction cost basis? 
A.—Allowances should be computed as follows: (a) 


Determine per pound price for car involved by divid- 
ing the sum of reproduction cost by the light weight 
of car; (b) The car owner should use this same per 
pound price in payment to handling line for such 
serviceable parts, depreciated on the same basis 48 
used in settlement of the entire car; (c) In the case 
of AB brake equipment, auto loading devices, circu- 
lating air fans, or any of the parts returned which 
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are made of high tensile steel, the special allowance 
(depreciated on same basis) should also be included; 
(d) To the above should be added the scrap value 
of such parts at one-half cent per pound and (e) 
The same principle outlined in Section J of Rule 112 
as to handling and shipping of such material should 
be followed. 


29-0.—What charge should be made for C.O.T.&S. of 
air brakes on car having one set of “AB” valves and 
two brake cylinders? 


A.—The price listed in Item 15 of Rule 111 plus 
the allowance specified in Item 21 of the same rule 


should be used. 


30-0.—Where pipe coupling having right and left hand 
threads is applied, should labor charge be made on 
the basis of one or two connections? 


A.—Charge on the basis of two connections is proper, 
per Item 3 of Rule 111. 


31-Q.—Does the splicing of lining or ceiling boards in 
house cars constitute wrong repairs? 


A.—Where properly performed, charge for the splic- 
ing of such boards may be made versus car owner, 


per Items 95 and 98 of Rule 107. 


Schedule 24 RL 
Air Brakes 


PRINCIPLES OF OPERATION (Continued) 


1613-Q.—What should be the indication when so balanced? 
A.—The reading of the dial of the variable rheostat 
should agree with the known number of vehicles 
in the train. 


1614-0.—With what may the detector relay Y be com- 
pared with? ° 


A.—This relay serves in place of the galvanometer 
generally uséd in-the Wheatstone Bridge. 


1615-0.—How is the relay affected at the time the bridge 
is balanced? 


A.—The relay is de-energized and its contacts are in 
the de-energized position. 


1616-Q.—What is the resulting current flow? 
A.—In this position the white lamp is supplied with 
current. 


1617-0.—Suppose that the number of magnet valves does 
not agree with the dial setting of the rheostat? 


A.—The bridge is unbalanced and the relay becomes 
energized. 


1618-0.—What is the indication when the relay becomes 
energized due to an unbalanced condition? 


A.—Current is supplied to the red lamp. 


1619-Q.—Are their modifications required in the basic 


* This series of questions and answers relate specifically to the Alco-G.E. 
Nesel electric locomotives. The figure numbers and references, by number, to 


stams, etc., relate to the current edition of the Alco-G.E. operating and 
Maintenance manual. 
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Wheatstone bridge in order to make it suitable for 
use in the circuit checking equipment? 


A.Yes, certain modifications are required. 


1620-Q.—Describe one change necessary. 
A.—The first change consists of means for com- 
pensating for changes in temperature of the 2/-B 
Magnet Valves. 


1621-Q.—How is this accomplished? 
A.—By means of a temperature compensating coil 
which comprises a part of the lower left arm of the 
bridge. 


1622-Q.—Describe this coil. 
A.—This coil is wound with copper wire and is 
mounted outside of the locomotive where it is sub- 
jected to approximately the same temperature as the 


21-B-Magnet Valves. 


1623-Q.—How does this installation eliminate possibility 
of the Wheatstone bridge becoming unbalanced be- 
cause of temperature changes? 


A.—Any changes in resistance of the 21-B-Magnet 
Valves due to changes in temperature have a corre- 
sponding effect on the temperature compensating 
coil. 


1624-Q.—What other modification is required? 
A.—There must be some means for insuring that the 
Wheatstone bridge is operating as intended. 


1625-Q.—Give examples for the above. 
A.—In Fig. 1 there is no means for insuring that 
battery supply is connected to the Wheatstone bridge 
and that the detector relay circuit is intact. 


1626-0.—What means are provided for insuring that these 
two points are checked? 


A.—Fig. 2 shows this arrangement. The detector 
relay Y has a back contact which supplies current 
to either of two relays W or X. 


1627-Q.—Upon what does the relay selection depend? 
A.—The position of a directional relay V. 


1628-Q.—What happens if either of the two relays are 
energized? 


A.—One or the other of two arms of the Wheatstone 
bridge is short-circuited. 


1629-Q.—What is the result of this short-circuit? 
A.—Sufficient unbalance is produced in the bridge 
to cause detector relay Y to become energized. 


1630-Q.—What happens when relay Y becomes energized? 
A.—This opens the battery supply to the W or X re- 
lay and at the same time closes a front contact to 
supply energy to directional relay V to reverse the 
position of its contact. 


1631-Q.—What transpires after a given time delay? 
A.—At the expiration of a given time delay the V 
or X relay will become de-energized, thus removing 
the short-circuit from one of the arms of the Wheat- 
stone bridge and restore it to proper balance, thus 
allowing relay Y to become de-energized. 


1632-Q.—Is this cycle repeated? 
A.—Yes, the remaining one of the two “Y” and “X” 
relays becoming de-energized during this portion of 
the cycle. 


1633-Q.—What means are used to convert proper opera- 
tion of the Wheatstone bridge into the desired visual 
indication? 


A.—Plate 3 illustrates this arrangement. As previ- 
ously stated, W and X relays are alternately ener- 
gized. By means of a front contact on these relays 
together with an additional contact on V relay, 
pulses of current are supplied to relay “U” when V 
or X are energized. 


1634-Q.—What may cause these relays to fail to operate 
in the proper sequence? 


A.—it may be because of bridge unbalance due to a 
fault in either the application or release circuits, or 
because of a fault in the Wheatstone bridge itself. 


1635-Q.—What is the inevitable result of any fault which 
may exist? 


A.—lIrrespective of the cause, the sequential action 


of relays W and X will be stopped. 
1636-Q.—What would be the result? 


A.—Pulses of current will then cease being supplied 
to relay U which will then become de-energized. 


Diesel-Electric 


Locomotives* 


866-Q0.—What is the initial preparation for removal of 
extension shaft and vibration damper from crank- 
shaft? 


A.—Support extension shaft with a hoist and rope 
looped around the shaft at the flange end. Remove 
capscrews securing extension shaft to crankshaft 
flange. 


867-Q.—What operation should follow? 
A.—Slide extension shaft forward until dowel, posi- 
tioning shaft to vibration damper, is clear. Make 
sure vibration damper does not fall from crankshaft. 
Lift extension shaft free from crankshaft. 


868-Q.—What is the procedure for removing crankshaft 
split gear? 


A.—Remove cotter pins and clamping ring bolt nuts 
from split gear. Remove bolts and clamping rings. 


869-Q.—What operation should follow? 
A.—Remove one-half of split gear, the other half, 
which is doweled to crankshaft, can be freed by 
tapping with a wooden mallet. 


870-Q0.—What cleaning attention should be given the 
crankshaft? 


A.—Clean the main journals and crank pins with 
paint thinner and rags. Lubricating oil passages 
must be cleaned and wearing surfaces and fillets 
inspected for fractures. 


871-Q.—What is the procedure for inspection? 
A.—Magnuflux the crankshaft if the necessary equip- 
ment is available. All bearing surfaces should be 
inspected with finger nails for burrs which can be 
removed by stoning and the use of crocus cloth. 


872-Q.—What should be done in regards to crankshaft 
journal measurements? 


A.—They should comply with tolerances listed in 
Table of Clearances. 


873-Q.—What inspection should be made of the main 
bearing shells? 


A.—They should be carefully examined for shelling, 
pitting and wear whenever removed from the engine. 


874-Q.—Should pitted bearings be used again? 
A.—Bearings with a very slight pit may be used 
again, but if wear has progressed to any extent the 
shells should be renewed. 


875-Q.—How should the shells be checked for wear? 
A.—Micrometer measurements for shell thickness 
should be taken at each third portion of the shell to 
check for bearing wear. The Table of Clearances 
should be followed. 


876-Q.—Is the bore of standard bearings plated in any 
way? - 


A.—Yes. The bore of all standard bearings is plated 
with a .0008-.0017 in. lead-tin overlay. 


877-Q.—What should be done in case a bearing shell shows 
signs of wear through the overlay? 


A.—It should be replaced with a new shell. 


878-Q.—What is finally applied to the bearing surface? 
A.—A final flash plating of .0001 in. thickness is 
applied to the entire bearing surface on all bearings. 


879-Q.—What is the purpose of this plating? 
A.—For the sole purpose of preventing corrosion 
while in transit or storage. 


880-Q0.—Where does the flash plating also appear? 
A.—On the thrust faces of the thrust bearing. 


881-Q0.—If a show of red metal is apparent, should this 
bearing be rejected? 


A.—Not unless the red metal and the shaft show 
signs of distress. 


882-Q.—What should be done if old bearings are to be 
re-applied to the crankshaft? 


A.—Check the spread of each half shell by fitting it 
to the contour of the main journal bore. This should 
be a snug fit with no clearance between the shell 
and bore. 


883-Q.—What should necessitate rejection of a bearing? 
A.—If there is any indication that the back of the 
bearing does not conform exactly with the journal 
bore, the bearing should not be used. 


884-Q.—What should be done if a new bearing shell is 
to be installed? 


A.—Stamp on the new shell with the same figures 
and in the same location as on the old shell. 
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Locomotive Engine 
Temperature Control 


A simplified means of controlling diesel 
engine temperatures, called the Kysor 
Multistat is being introduced by the Kysor 
Heater Company, Cadillac, Mich. Made to 
control the operation of shutters, fans, etc., 
the Mupltistat is available with three 
stages as shown, or with four, five or six 
stages. One thermostatic element only is 
used to control all switch stages. This 
assures that all operations will occur in 
proper sequence. 

Temperature setting on switches may 
be adjusted from % deg. F. to 10 deg. 
F. between each switch. The switch oper- 
ating sequence may be selected and locked. 

















Switches are precision, double-throw, with 
nickel-silver alloy contacts in heat resistant 
cases. All moving parts are hard chromium 
plated and the entire unit is protected 
by chromium plating, anodizing and the 
use of non-corrosive materials. The cover 
is gasketed, and sealed and all wiring 
is carried through a heavy-duty, multiple- 
conductor plug connector. The overall size 
of the six-stage unit is 6 in. x 6 in. x 6 in. 





Brake Beam 
Safety Support 


AAR approval has been granted to a new 
brake beam safety support manufactured 
by the Grip Nut Co., 310 South Michigan 
avenue, Chicago 4. The new safety sup- 
port, designed to prevent derailment as a 
result of brake beam or brake hanger 
failure, is adjustable to provide proper 
clearance over the bolster and can be ap- 
plied to loaded or empty cars without 
having to jack the car or remove the trucks. 

No drilling, riveting or welding is needed 
for installation. The support is attached 
to the brake beam only. Detaching one side 
of the support permits removal of the brake 
beam, and wheels can be removed without 
disturbing the supports. 
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Work Clothes Made 
Fire Retardant 


A chemical process has been perfected to 
render work clothing impervious to direct 
flames for the life of the fabric. Known 
as Permaproof 300, it has been approved 
by the York Research Corporation for 
industrial use in high heat areas such as 
steel mills, foundries, locomotive repair 
shops, etc. 

The process was developed by Treesdale 
laboratories and Textile Processing Com- 
pany, Pittsburgh, Pa. Repeated launder- 
ings or dry-cleanings will not destroy the 
fire-retardent properties of treated fabrics, 
according to the manufacturer. 


Temperature 
Control System 


Employing electric and pneumatic thermo- 
stats, this railroad temperature control sys- 
tem was designed to regulate summer 
ventilation and winter heating in com- 
muter coaches being built for the Long 
Island Railroad. 

Made by the Minneapolis-Honeywell 
Regulator Company, Minneapolis, the sys- 
tem is said to be sensitive enough to 


detect changes in the number of passengers 
in the car and to compensate for any 
changes. In summer, the thermostats regu- 
late the speed of four fans recessed into 
the coach roof, increasing their velocity 
to bring in more fresh air as the number 
of passengers in the coach increases. 

By metering the heat via electric heaters 
during the winter in proportion to the 
need, the system is also expected to result 
in power conservation. 


Leakproof 
Joint Compound 


This sealant compound for flanged and 
threaded pipe connections does not con- 
tain lead, graphite, oil or inflammable sol- 
vents. It is applied as a liquid and when 
exposed to air, forms a resilient solid that 
is said to withstand severe pressure, vibra- 
tion and chemical action. 

Formulated by the West Chester Chem- 
ical Company, West Chester, Pa., and 
named Cyl-Seal, it is chemically inert and 
resists action of oil, gas, refrigerants, acids, 
alkalis, and most chemicals and solvents. 

The product does not harden completely 
and never freezes connections but does 
develop sufficient rigidity to insure a 
leakproof joint at pressures exceeding 
10,000 lb. per sq. in. It has been success 
fully applied to piping in railroad equip- 
ment. 


Tachometer Tester 


A tachometer tester, Sweeney Model 1100, 
features 7 output speed shafts of 300, 500, 
600, 720, 800, 1,000 and 1,800 r.p.m., for 
testing most types of portable tachometer. 
A built-in reversing switch permits clock- 
wise or counter-clockwise rotation of the 
shafts for testing tachometers in either 
direction. For a comparative reading, the 
drive shaft of the tachometer is insert 
into the desired speed shaft on the tester. 
Driven by a synchronous motor, the tester 
has the same accuracy as an electric clock. 
It operates on 115 volts, 60 cycles. 
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ONLY 0.002 INCH WEAR was miked on liners of this 
locomotive's engines when they were inspected after . 

504,851 actual miles. Lubricated with RPM DELO 0il How RPM DELO Oil R.R. prevents 
R.R, the engines operated without trouble of any wear, corrosion, oxidation 
kind during 3 years of tough service hauling freight 
over the Continental Divide. Representative piston 
and liner, above right, shown as they appeared when 
taken from one of the engines, demonstrate good 
condition of parts after this extended service. 
All rings were free when engine was torn down. 
Overhaul was performed only because of time and 
nileage on engine, which was estimated to have idled 


Vv’ VtCUS |S 





the equivalent of 100,000 miles in addition to ac- A. Special additive provides metal—adhesion 
tual mileage. Besides low wear of liners, other wear qualities...keeps oil on parts whether 
measurements (inches) were only: Wrist Pin—0.001; hot or cold, running or idle. 

Wrist Pin Bushing—0.0015; Carrier Bushings—0.0015; B. Anti-oxidant resists deterioration of 


0il Ring—0.003. oil and formation of lacquer.. .prevents 
















REMAF 5: Great Northern Railway's diesels haul ring-sticking. Detergent keeps parts 
heavy freight up grades as severe as 1.8%. Engines clean...helps prevent scuffing of cyl— 
operate in dust and heat in summer, snow and ex- inder walls. 
treme cold in winter. C. Special compounds stop corrosion of any 
0, + FREE CATALOG: "How to bushing or bearing metals and foaming 
0, ~ Save Money on Equipment in crankcase. 
a Operation," a booklet 
4 full of valuable informa- 
d tion, will be sent you on FOR MORE INFORMATION a2bout this or other petro-— 
ness ae Seta’ oo leum products of any kind, or the name of your 
he i ae Sen ieeeeaean damae nearest distributor handling them, write or call 
od ™ 7 cae ea any of the companies listed below. 
oT. 
“ DARD OIL COMPANY OF CALIFORNIA, San Francisco 20 » STANDARD OIL COMPANY OF TEXAS, El Paso 


ALIFORNIA OIL COMPANY, Barber, New Jersey + THE CALIFORNIA COMPANY, Denver 1, Colorado 
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The unit which weighs 23 lb. is an 
improved version of an earlier model. It 
is made by B. K. Sweeney Manufacturing 
Co., 1601 23rd street, Denver 17, Colo. 


Diesel Engine 
Oil Seal and Coating 


Three new compounds to increase diesel 
engine availability and cut unnecessary 
down-time for shop work have been made 
available by the Spring Packing Corpora- 
tion, Chicago 4. They are SP-1000 diesel 
engine oil seal, SP-1005 Electriseal and 
SP-1005-OR. 

SP-1000 can be applied in the shop 
as a preventive measure or applied during 
engine turn-around when inspection re- 
veals oil leakage. It can be added to any 
hot or cold engine at the exposed edge 
of a cleaned joint and allowed to cure. 

SP-1005 is a flexible plastic coating 
that can be used to seal out oxidation and 
corrosion at current transfer points and 
connections. The formulation can be mold- 
ed onto the electrical connection by form- 
ing with the hand. It will not crack, oxidize 





or fall off, even when subject to vibration 
and weather conditions. 

SP-1005-OR was developed for applica- 
tion as an insulation on electrical connec- 
tions where oil leakage or dripping is a 
possibility. 








Traction Motor 
Suspension Bearing 


The General Electric Company, Schnectady, 
N. Y., has developed a traction motor sus- 
pension bearing which the maker claims 
will enable more than 90 per cent of the 
locomotives equipped with the bearing to 
operate between monthly inspections with- 
out addition of oil to the axle caps. The 
bearing is designed on the principle that 
the correct approach to better oil mileage 
is not to supply a minimum of oil to the 
journal, but rather to supply as much as 


possible and return the excess to the cap. 
Oil return grooves in the lining, are the 
crux of the new bearing. 

Extensive field testing was carried on 
for 18 months to find the best “oil return” 
type bearing. Oil level versus mileage was 
measured on a total of 26 locomotives on 
11 different railroads with the result that 
the new bearing consistently showed that 
in any type of service locomotives so 
equipped can run three times longer be- 
tween oilings than with older type bear- 
ings. The design is such that railroads 
can obtain the same benefits by modifying 
old bearing linings. 





Device for Changing 
Carbon Brushes 


A spring-lifting device making it possible 
for diesel-electric locomotive maintenance 
men to change carbon brushes “from the 
pit” with relatively little effort and greater 
safety is a new General Electric product. 
Made from hardened tool steel to with- 
stand wear, the lifter is a lever resembling 
a crowbar. A socket engages the tip of the 
lever to be lifted and keeps it from snap- 
ping down on the maintainer’s fingers, 
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should pressure on the handle be relaxed. 
Once the spring is lifted, the tool is 
securely engaged and the guideways pre. 
vent the spring from slipping. 

The lifters pry-push action makes it 
possible to lift springs where no brushes 
are contained in the holders. A long handle 
permits free end of tool to be swung 
around, giving free access to brushholders, 





Magnetic Base 
Indicator Holders 


Magnetic base indicator holders to elimin- 
ate cumbersome haphazard clamping and 
to speed the job and give greater accuracy 
have been introduced by the Lufkin Rule 
Company, Saginaw, Mich. The indicator 
holder is placed against any round of flat 
iron or steel surface, and a powerful per- 
manent magnet attaches instantly. With 
attachments, nearly all dial indicators can 
be held on lathes, shapers, mills, planes. 
The swivel action post can be quickly and 
firmly secured in position with knurled 
locknut, and a sensitive friction joint gives 
accurate adjustments. 

Three models are available — the No. 
100 with a 50-lb. magnetic pull; No. 101, 
the same as No. 100, but with an extra 
fine adjustment feature; and the No. 150; 
a heavy duty unit with a permanent mag- 
net providing a 100-lb. pull. 





Battery-Powered 
Greasing Unit 


This unit was designed to pump grease 
directly from the drum and should be 
useful to operators of commercial vehicles, 
mobile tools or rolling stock. Named 
Greasemaster Senior, it is available from 
G & T Industries, Wichita 2, Kan. 
Like earlier models, it operates on 4 
(Continued on page 124) 

















LAB TE STE BD continuing research assures 


high quality...makes certain that Esso Railroad Products 
keep pace with latest engine design and developments. 


PROVED on the RUN — constant 


on-the-job checks by Esso Sales Engineers assure the 
dependable performance of all Esso Railroad Products. 


ESSO DIESEL FUEL 


Esso Diesel Fuel has been specially developed into a depend- 
able, high-quality railroad fuel by years of research and testing. 
In one of the most exacting tests ever conducted Esso Diesel 
Fuel was proved on the run through over 300,000 miles of 
actual railroad operation. For sure, efficient, economical diesel 
fuel— be sure to specify Esso. 


nr —— — 
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ANOTHER 


' 


DEPENDABLE 
ESSO 
RAILROAD 
PRODUCT 


SOLD IN: Maine, N. H., Vt., Mass., R. L., 

Conn., N. Y., N. J., Penna., Del., Md., D. C., 
Va., W. Va., N. C., S. C., Tenn., Ark., La. 
ESSO STANDARD QiL COMPANY — Boston, 
Mass. — New York, N. Y. — Elizabeth, N. J. — 
Philadelphia, Pa.—Baltimore, Md.—Richmond, 
Va. — Charleston, W. Va. — Charlotte, N. C. 


— Columbia, S. 
New Orleans, La. 


C.— Memphis, Tenn. — 








Radio-Active Atoms in 
Diesel Service Tests 


RADIO-ACTIVE ATOMS are now being used 
in Denver & Rio Grande diesel locomotive 
service tests in an effort to obtain informa- 
tion about dust, oil and engine wear which 
can be secured in no other way. The tests 
have been in progress for several weeks 
using a diesel wrist pin activated for a 
short period of time and under suitable 
protection with gamma rays. It is expected 
that some conclusions will be drawn from 
these preliminary tests within the next 60 
to 90 days. 


Gilbert Heads B.L.F.GE. 


H. E. Gipert, a vice president of the 
brotherhood since 1947, succeeds the late 
David B. Robertson as president of the 
Brotherhood of Locomotive Firemen & En- 
ginemen. 








































Dr. Adolph Meyer To 
Receive Henderson Medal . 


Dr. ApotpH Meyer will be awarded the 
George R. Henderson Medal by the Frank- 
lin Institute, Philadelphia, for his accom- 
plishments in the gas-turbine field. The 
medal will be presented at the annual Medal 
Day Ceremonies in Franklin Hall on Oc- 
tober 21. The citation which will accompany 
the award reads: “In consideration of his 





Dr. Adolph Meyer 


basic contributions to scientific research on 
the gas-turbine power plant, and, in par- 
ticular, to his pioneer work in the develop- 
ment of the first successful gas-turbine 
locomotive.” 

At Brown Boveri & Co., Baden, Switzer- 
land, where he was managing director and 
chief engineer until his retirement in 1946, 
Dr. Meyer developed the first continuous 
combustion gas-turbine locomotive for the 
Swiss Federal Railways. The locomotive, 
which was placed in service in the fall of 
1941 and is still in continuous operation, 









































has a rated output of 2,200 hp. at the tur- 
bine shaft connected to the main generator 
drive. It has a 2-8-2 wheel arrangement 
with four traction motors and weighs 101 
tons, 70 tons of which are on the drivers. 


Shop Improvements 


Baltimore & Ohio.—The locomotive back 
shop at Dubois, Pa., discontinued for loco- 
motive repairs last spring, will be con- 
verted into a modern freight-car shop capa- 
ble of making heavy repairs to 20 cars a 
day. The improved facility will be ready 
for operation next November and it is 




















hoped the entire reconversion job will be 
completed in June 1954. 

Northern Pacific—Locomotive repair fa- 
cilities at Mississippi street shops St. Paul, 
are being expanded at a cost of $220,000. 
Work on the project, includes conversion 
of a former steam locomotive tank shop 
into a second shop for servicing diesel 
locomotives. This 70-ft. by 100-ft. building 
adjoins the existing diesel maintenance 
shop completed in 1946. Walls of the tank 
shop will be raised and a new roof built to 
permit installation of a 30-ton traveling 
crane which will span the entire width of 
the building. A drop table pit, serving the 
present diesel shop, will be extended into 





SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Freicet Service (Data From I.C.C. M-211 ann M-249) 


5 months ended 





Month of May with May 
Item No. 1953 1952 1953 1952 
3 Road locomotive miles (000) (M-211): 
3-05 Total, SUPA. «0.2 eee reece erescecececececcecces 12 ,357 16 ,908 62,451 92 441 
Ds i MED, .. cewebeavbbeesscteccewees 32,183 27,729 152,399 132,424 
fe re ree 759 786 3,716 3,957 
B-O46 “Total, SODOMROUIVO-TTEES... 0 occ ccccccccccccccece 45 ,366 45,453 218,870 228,888 
4 Car-miles (000,000) (M-211): 
4-03 Loaded, total............. b6esSseNSSeRe SebedeeRS 1,738 1,663 8,261 8 ,261 
Nee ee ak 953 940 4,477 4,500 
6 - — contents and cabooses (000,000) 
6-01 Total in coal-burning steam locomotive trains. ... 23 ,167 30,886 111,347 166,539 
6-02 Total in oil-burning steam locomotive trains. ...... 5 ,867 7,627 28 ,731 40 ,933 
6-03 Total in Diesel-electric locomotive trains.......... 91,781 78,150 426,413 367,810 
6-04 Total in electric locomotive trains................ 2,226 2,245 19 523 11,042 
ee RE ae are eee 123 ,277 119 ,035 578,078 586,626 
10 Averages per train-mile (excluding light trains) (M-211): 
10-01 Locomotive-miles (principal and helper) .......... .03 1.03 1.03 1.04 
10-02 Loaded freight car-miles..... LMNEMBS ARRON E SS 64906 41.59 49.09 49.90 39.60 
10-03 Empty freight car-miles.................0cecee0s 22.80 22.60 22.20 21.60 
10-04 Total freight car-miles (excluding caboose)......... 64.30 62.69 63.10 61.20 
10-05 Gross ton-miles (excluding locomotive and tender). . 2,948 2 ,863 2,864 2,814 
ne RL A ChG ccs chncl cae ctx banbeeoes exes .346 1,312 1,296 1,302 
12 Net ton-miles per loaded car-mile (M-211) .......... 32.40 32.80 31.70 32.90 
13 Car-mile ratios (M-211): 
13-03 Per cent loaded of total freight car-miles........... 64.60 63.90 64.90 64.70 
14 Averages per train hour (M-211): 
i nc nc coe eb ee see bth es erehbhesssevees 18.30 17.80 18.30 17.60 
14-02 _ Gross ton-miles (excluding mcomeaive and tender). . 53 ,436 50 ,449 51,930 48,805 
14 Car-miles per freight car onied (M-24' 
eS Sree Pcknebhadbweheses 46.80 45.20 45.40 45.20 
14-02 DTETWtT cones Coe Ghabetoustkn an bak eu te%uees 44.60 43.00 43.20 43.00 
15 Average net ton-miles per neers car-day (M-240). . 934 901 888 915 
17 Per cent of home cars of tota eens cars on the line . 
DELL. Gnshed nude hs ltss 49sss sanessaeosee > 46 .80 45.60 7.10 42.70 
Passencen Service (Data rrom I. C. C. M-213) 
3 a motive-power miles (000): 
ee CE eee han. cane os bob ekN SEOs Be 540.000 4,299 6 ,826 23 ,252 37 ,643 
ee, a oes eed bene kSe ees ves.cecs.c 20,240 18,731 99,097 90,455 
3-07 DC Cech bubbunesbeabnshebetueeosas sss os 1,520 1,624 7,797 8,222 
eon el ess n kbar dens wacs 0seaeeo 00+ 26,059 27,181 130,146 136,327 
4 Passen; sr-train car-miles (000): 
4-08 Total in all locomotive-propelled Quales......0...2- 260,244 270,029 1,306,742 1,350,74 
4-09 Total in coal-burning steam locomotive trains... ... 25.460 34,312 134,404 198,295 
4-10 Total in oil-burning steam locomotive trains. ...... 15 ,909 26 ,499 72,784 128,889 
4-11 _ Total in Diesel-electric locomotive trains........... 204,029 191,290 1,012,113 932,008 
12 Total car-miles per train-miles.................00005 9.68 9.70 9.74 9.72 
Yarp Service (Data rrom 1.C.C. M-215) 
1 Freight yard switching locomotive-hours (000): 
1-01 Steam, coal-burning................0.ceececeeees 608 826 3,015 4,546 
1-02 Steam, oll-burning.................0.ccssccceeee 106 163 561 ad 
1-03 Diesel SECURE SES one hckGcalss sax5oasn000 3,499 3,193 16,931 15 = 
ss cc ces skee ee ecebesese 4,232 4,205 20 ,613 21, 
2 Passenger yard switching hours (000): 58 
oo OS aa eee 21 26 108 S 
TE a os huis abe wbeebebeeeccce 7 ll 33 980 
| a RRR RE ER NED 258 258 = 1,284 bee 
is at ose ee endo es 318 328 1,585 1, 
3 Hours per yard locomotive-day 7.20 
3-01 i Seco. kb hs ess ckoweeansseee.e 6.70 6.80 6.50 67 
SR MUUNIDs osc cccsccvecccevevcssvescccccsces 16.20 16.20 16.30 eg 
et ce wee be wiiae 14.80 14.20 14.70 ° 
3-06 ar” ne (serviceable, unserviceable and 2.60 
erty OS ee +h Tt POP A 13.10 12.30 12.90 1. 
4 Yard gem train-switching locomotive-miles per 100 - 1.78 
loaded freight car-miles..................+s000. 1.68 1.74 1.72 : 
5 Yard and train-switching locomotive-miles per 100 = 0.7 
passenger train car-miles (with locomotives)...... 0.76 0.75 0.75 . 
1Excludes B and training A unite. ie 
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FOR PRECISION WITH SPEED 


ON DIESEL ENGINE VALVE and SEAT GRINDING— 


Use the Tools Recommended By 
DIESEL MOTOR MANUFACTURERS .. . 


SIOUX TOOLS 


No. 682-R WET VALVE 
GRINDING MACHINE 





Wet grinds Valves, Valve Ends, Tappets, 
Rocker Arms. No heat or distortion. Finest 
Finish—factory precision. Handles Valves to 
6” dia. Head — Stems to 1%” — 18” long. 
Has advantages that you need plus SAVING 
Time and OVERHEAD in Maintenance. 

* * * 





No. 1703-BB-5 | 
GRINDING WHEEL HOLDER 





No. 1770 HEAVY DUTY DRIVER 


For use with Valve seat Grinding Wheels 4” to 6”. 
Permanently lubricated. Ball and Roller Bearing. Trig- 
ger Switch. Universal Motor A.C.-D.C. 115 Volt. Speed 
4000 R.P.M. 


Ball bearing with 
large Flange for 
wheels with 1” 
smooth center hole. 
Lifting spring per- 
mits bringing wheel 
up to speed before 
grinding. Other ad- 
vantages. 


¥ + ¥ + € 


ween "Ito 





Send for complete details on these and other 
SIOUX TOOLS. No obligation attached to your request. 


Sees Sess 


Sold only Thra Authorized SIOUX Distributors. 


32 s $38 


STANDARD THE SIU WORLD OVER 


a 
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the new addition and additional removable 
tops for the table will be installed. The 
new building will be used primarily to 
facilitate handling of trucks, engines, trac- 
tion motors and generators. 


Locomotive Depreciation 
Rates on the Southern 


AN annual depreciation rate of 48.75 per 
cent has been prescribed by the I.C.C. for 
steam locomotives carried on the books of 
the Southern, which recently achieved com- 
plete dieselization of its operations. The 
commission’s order, dated August 18, modi- 
fied a previous order to prescribe a new 
scale of depreciation rates for all Southern 
equipment. 

The prescribed rates, in addition to that 
on steam locomotives, are as follows: Diesel 
switchers, 3.89 per cent; diesel road loco- 
motives, 4.9 per cent; diesel-motored pas- 
senger cars, 4.49 per cent; freight-train 
cars, 3.6 per cent; lightweight passenger- 
train cars, 3.28 per cent; heavyweight 
sleeping cars, 4.43 per cent; all other pas- 
senger-train cars, 4.29 per cent; work 
equipment, 4.94 per cent; miscellaneous 
equipment, 11.2 per cent. 


Miscellaneous Publications 


Vacuum Imprecnation: F. J. Stokes 
Machine Company, Tabor Road, Philadel- 
phia 20. Twenty-four-page, three-color cata- 
log, No. 760, “Vacuum Impregnation” illus- 
trates and describes this process, present- 
ing applications and values, uses and speci- 
fications of standard Stokes impregnators 
and storage tanks. Actual installations and 
examples of other Stokes high vacuum 
processing equipment, pumps and gages 
also illustrated. 

fe 


.Pire Toots: Beaver Pipe Tools, Inc., 
300-500 Dana avenue, Warren, Ohio. Re- 
vised catalog and resale price sheet gives 
complete information on Beaver pipe and 
bolt threaders, square end sawing vices, 
pipe reamers, power and hand cutters, 
pipe and bolt machines, new Beaver Model 
“D” power drive, No. 55 nipple chuck, and 
Nos. 2 and 4 direct pressure pipe cutters. 


Aut-Service Dteset-ELectric Locomo- 
TIVE: Baldwin-Lima-Hamilton Corporation, 
Philadelphia 42. Eight-page, two-color bul- 
letin, No. 2002, gives mechanical details 
and specifications of Baldwin-Westing- 
house, 1600-hp., AS-616, all-service, diesel- 
electric locomotive; also includes tractive- 
effort curve and tonnage rating table show- 
ing trailing-ton loads that can be hauled 
over various grades at different operating 
speeds. 

a 


Am Ficters: Air-Maze Corporation, 
25000 Miles Road, Cleveland 28. Eight- 
page two-color folder, RRC-653, illustrates 
and describes for diesel locomotives, oil 
bath type engine air filters, carbody panel 
filters, engine air intake panel filters, and 
panel adaptors and silencers; and, for 
coaches, diners and sleeping cars, fresh 
and recirculated-air filter panels, Greastop 
filters for galley range canopies, and flame 
arresting panels. 


98 





SUMMARY OF MONTHLY HOT BOX REPORTS 






Cars set off between 





Foreign and division termi: Miles per hot 

system freight account hot boxes box car set off 

car mileage —— ~— between division 

(total) System Foreign total terminals 

SE cic vebaaehuneeeneeeeeeee 2,745,932,894 re sees 23,957 114,619 
OO sor 2,937,455,020 7,422 15,490 22,912 128,206 
EES eae eer 2,974,297,739 6,541 12, 19,422 153,141 
i vic cbbbes eh eieene see esell 3,165,997,915 4,343 8,935 13,278 238,439 
 —< eer 2,868,871,913 2,536 5.331 7,867 364,672 
reer 2,813,042,212 2,278 5,968 8,246 341,140 
EE is vakdebvivbasessee sos eeue 2,840,847,511 2.870 8,436 11,306 251,269 
| ees es 2,425,226,454 4,528 14,063 18,591 130,452 
cis cnviepeksbeneevosbeest 3,063,173,942 3,667 10,078 13,745 222,857 
DL oo. cont eakeebesekeenesenb so .996,562,763 3,702 8.914 12,616 237,521 
Ser as 3,013,634,782 5,631 13,737 19,368 155,599 
PT ciesbssks seus paeseeearonuee 2,874,873,495 7,074 15,376 22,450 128,057 
PN  Licincen etree sesh anaes eukeee 2,768,920,095 8,886 18,823 27.709 99,929 
SS Serres eer rrr TS 3,809,371,111 9,023 19,092 28,115 107,038 
ee ee 2,925,570,545 6,472 13,565 20,037 146,008 
Ok  —ee ae 3,116,490,095 4,131 9,053 13,184 236,384 
SS Er 2,939,503,144 2,022 4,405 6,427 457,368 
CE 2,752,316,133 2,130 5,398 7,528 365,611 
re 2,824,298,630 3,208 7,197 10,405 271,437 
SS eee 2,809,162,671 2,723 6,473 9,1 305,477 
ec cwiwewsss ones ssaeesnseeeel 2,943,812,727 2,594 5,877 8,471 347,517 
Ser 2,766,313,714 3,826 7,759 11,585 238,784 
SEE, vik sivcuGtviedsnnabeaweeeeere 2,918,508,445 6,020 10,938 16,958 172,102 
eee 2,672,512,889 466 14,495 22,961 116,394 
SERS See ee 2,575,298,912 10.566 15,833 26,399 97,553 
errr 2,924,917,122 11,658 17,535 29,193 100,192 
September, 1952 2,931.129,734 7,536 13,608 21,144 138,627 
October, 1952...... 3,093,990,289 4,058 8,053 12,111 255,469 
November, 1952... 2,984,101,808 2.198 4,501 6,699 445,455 
December, 1952. . 2,869,928,617 1,742 3,632 5,374 534,040 
January, 1953..... 2,828,906,282 2,219 4,123 6,342 446,059 
February, 1958. .......... 2,625,563,462 2,111 4,059 6,170 425,537 
Cush bssesinnacesooews ent .904,227,804 2,696 6,077 8,769 331,192 
Dc ccnsbbassabkennasnebas seek 2,850,752,648 3.383 6.435 9,818 290,359 
DS 6445564 .ussneses ban he eee 3,013,610,843 5,892 11,433 17,325 173,945 
DEINE. 5s sche cadens cindeesneaeeane oe 2,926,001,360 8,537 15,296 23,833 122,771 





SUPPLY TRADE NOTES | 


Vapor Heatinc Corporation.—J. E. 
Morris, district manager at St. Paul, has 
been transferred to St. Louis as district 
manager. W. W. Orr, Chicago, has been 
transferred to St. Paul as district manager. 
T. J. Mahoney, St. Louis, has been trans- 
ferred to Chicago. T. L. Lehane, engineer- 
ing department, has been transferred to 
the sales department and will work with all 
Vapor offices on various train-heating 
problems. VW. J. Burrows at the Montreal 
office of Vapor Car Heating Company of 
Canada, Ltd., has been transferred to 
Winnipeg, Man., as western manager, and 
E. D. ONeill at Winnipeg has been trans- 
ferred to Montreal. 

6 

Reep Ro.ier Bit Company, CLECO AIR 
TOOL pDivision.—Ray Kensel, sales repre- 
sentative in Fort Worth, Tex., has been 
appointed district sales manager for the 
Detroit, Cleveland, Cincinnati, and Indi- 
anapolis area, replacing B. O. Stoothoof 
who has resigned. 

. 

American Locomotive CoMmPANy. — 
J. Jos. Smith, manager of of the locomotive 
division plant at Schenectady, N. Y., 
since 1945, has been named manager of 
plant facilities for the company. Wallace 
H. Allison, general superintendent of the 
locomotive division plant since February, 
has been appointed manager. W. L. Larson, 
manager of the ordnance division plant at 
Schenectady since April, 1952, has been 
named general plant manager of the 
Dunkirk and Beaumont, Tex., plants. 

. 

Acme Street Company.—John UH. 
Harper, assistant chief engineer of the 
Acme Steel Company at Chicago, has been 
promoted to chief staff engineer at River- 


dale, Ill. 





Lanois Toot Company.—A. J. Jones, 
in charge of sales engineering, has been 
appointed chief engineer. 

« 

WavukesHa Motor Company. Newton H. 
Willis, chief engineer of the railroad di- 
vision, has been appointed manager of the 
division, succeeding Lee W. Melcher, re- 


tired. 
& 


GrAyBarR ELectric ComPANY.—The Gray- 
bar Electric Company has opened another 
branch in San Bernardino, Cal., with J. H. 
Gregerson as manager and R. P. Sager as 
operating manager. J. M. Ferguson has been 
appointed manager and R. J. Nelson operat- 
ing manager of the Davenport, Iowa, branch. 
The following have been appointed operat 
ing managers: E. L. Harrelson at Shreve- 
port, La.; H. L. Warman at El Paso, Texas; 
H. J. Couch at Oklahome City, Okla.; J. P. 
Flowers at Allentown, Pa.; N. F. Clark at 
Buffalo, N.Y.; A. C. Goodwin at Syracuse; 
and E.J.Grady,Jr. at West Hartford, Conn. 

& 


WEsTINGHOUSE ELEcTRIC CorPORATION.— 
J. C. Frink, manager of the transportation, 
marine and aviation department, eastern 
district, will head that activity for the re- 
cently consolidated northeastern region, 
which embraces territory formerly included 
in the eastern and New England districts. 

. 

Exvectric Storace Batrery CoMPANY— 
L. M. Gay has been appointed manager 
of the Cleveland branch, succeeding 
Roche, who has been granted a leave of 
absence because of his health. Mr. Gay 
was formerly manager of Exide’s Cin- 


cinnati branch. s 


Fisercast Corporation.—The Youngs 
town Sheet & Tube Co. has acquired 
interest in Perrault Fibercast Corporat", 
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SAFE DELIVERY ON SOUND 
PENTA-TREATED LUMBER 


DOW wood preservative checks rot and decay, 


adds years of dependable service to car lumber 


The Dow Chemical Company 
Dept. pe 3-305, Midland, Michigan 


Please send me: 


( List of PENTA treating plants. 


Name 





Title 





Co 





mate 





Address 





City. State. 





r 
| 
| 
| 
| 
| 
| 
| 
; C) | am interested in the application of PENTA to. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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PenTA*-treated flat-car beds are good insurance against cargo 
damage caused by rotted and decayed lumber. 


Blocking and other fastenings attached to untreated beds 
often fail unexpectedly, causing cargo to shift and become 
damaged. You can guard against failure of this kind and save 
money doing it by treating flat-car beds, siding, framing and 
all car lumber with clean PENTA. 


PENTA protection means fewer trips to the repair shop for 
lumber replacement and greater ton mileage for every dollar 
invested in wood car construction. 


Over 60 suppliers across the nation can furnish you with 
PENTA-treated lumber. Be sure to ask your regular supplier 
about clean *PENTAchlorophenol or write direct to THE DOW 
CHEMICAL COMPANY, Midland, Michigan. 


you can depend on DOW CHEMICALS 
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of Tulsa, Okla., which will be known as 
the Fibercast Corporation. Its glass fiber- 
reinforced thermo-setting plastic pipe will 
be distributed through Continental Supply 
Company, Youngstown Steel Products 
Company and Youngstown Steel Products 
Company of California. 


bh 

AmeERICAN Pamcor, INc., AIRCRAFT-MA- 
RINE PRODUCTS, INC.—Joseph I. Simpson 
has been appointed director of all railroad 
activity in the new aircraft-Marine Prod- 


J. 1. Simpson 


ucts, Inc., subsidiary organization, Ameri- 
can Pamcor, Inc., Havertown, Pa. Mr. 
Simpson will contact and service railroad 
accounts. 
x 

CoprerweELp STEEL Company.—Stanley 
E. Noble, who retired as assistant chief 
engineer of the Chicago & North Western 
July 1, has been retained as railroad con- 
sultant by the wire and cable division of 
Copperweld, at Chicago. 


cy 

Dominion BRAKE SHOE CoMPANY.— 
Thomas E. Akers, president, has been 
elected chairman; Kenneth T. Fawcett, 
vice-president, has been elected president, 
and Maynard B. Terry has been elected 
vice-president of this Canadian subsidiary 
of the American Brake Shoe Company. 


B 
Dana Corporation.—R. R. Burkhalter 
has been promoted to the newly created 
position of assistant executive engineer at 
Dana, Toledo, Ohio. Mr. Burkhalter 
joined the Spicer (now Dana) engineering 
staff in 1929. 
we 
Burrato Brake Beam CompPaNny.— 
Ernest F. Gladwell, for many years western 
and Canadian sales representative, has 
been appointed assistant to vice-president 
—sales, at Buffalo, N. Y. 
fe 


Wyanpottre CHEMICAL CorPoRATION.— 
Marvin O. Crawford, special representative, 
Pacific coast railroads, has been trans- 
ferred to Baltimore, to service some eastern 
lines. 

a 

A. O. SmitH Corporation.—The weld- 
ing products division of A. O. Smith Cor- 
poration has transferred manufacture of 
its line of welders from Milwaukee to 
expanded quarters at Elkhorn, Wis. New 
construction is under way to add another 
16,000 sq. ft. to the Elkhorn plant. 


(Continued on page 107) 








ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED 
SINCE THE CLOSING OF THE SEPTEMBER ISSUE 


DiesEL-ELectric LocoMOTIVE ORDERS 


No. of Horse- 
Road Units Power 


Canadian National... . : ie at. a 1,600 


Builder 


Road switch. .. Montreal Loco. Wks. 

Road switch. . .Gen. Motors Diesel, Ltd. 
. Canadian Loco. Co. 

Electro-Motive 

. Electro-Motive 

. Electro-Motive 

-Alco-G. E. 

Alco-G. E. 

Baldwin-Lima-Hamilton 

Road switch. . . Baldwin-Lima-Hamilton 

Transfer.......Baldwin-Lima-Hamilton 
. .Fairbanks, Morse 

Fairbanks, Morse 

. Electro-Motive 

.Alco-G. E. 

General Electric 


Service 


Indiana Harbor Belt... . 

ennsylvania......... Road switch. . 
All purpose. . . 
Road switch. . 


Road switch. . 
Road switch. . 
Switch 


FREIGHT-CAR ORDERS 
Road No. of cars Pype of car 
Bangor & Aroostook 
Canadian National 
Chesapeake & Ohio 
Chicago, Milwaukee, St. Paul & Pacific.... 
——— 


Builder 


Pullman-Standard 
Magor Car 
Company shops 
. Pullman-Standard 
American Car & Fdry. 
Pullman-Standard 
Greenville Steel Car 
Company shops 


70-ton covered hopper. . . 
59-ton box 


Gulf, Mobile & Ohio 
Company shops 
Company shops 
American Car & Fdry. 
50-ton pulpwood......... Company shops 
70-ton covered hopper. . . . Pullman-Standard 
70-ton hopper Bethlehem Steel 
70-ton flat Thrall Car Mfg. Co. 


Missouri-Kansas-Texas 
Missouri Pacific 
Pennsylvania 
Seaboard Air Line 
Southern 


PASSENGER-CAR ORDERS 
No. of cars Type of car 


Atchison, Topeka & Santa Fe............ 6 Full- 
Boston & Maine 116 RDC 


Builder 


1 Deliveries expected during this month and October. Approximate cost, $700,000. 

2 Announcement of the authorization to purchase this equipment was made in the July issue. 

3 Delivery expected to be completed before the end of October. The order to Fairbanks, Morse is for 
Train-Master units. 

4 To be equipped with full box cars. For 1954 spring delivery. 

5 For delivery in the first quarter of 1954. 

6 Approximate cost, $6,000 each. October delivery expected. 

7 For delivery next year. 

8 Estimated cost, $600,000. Delivery scheduled for first quarter of 1954. 

® Deliveries scheduled for early next year. 

10 Delivery of the 140-ton car, (estimated cost, $40,000), expected in the first quarter of 1954. Delivery 
of the 50-ton cars, (estimated cost $679,500), expected by the end of this month. 

1! For first quarter 1954 delivery. . 

12 Estimated cost, $7,500 each. Delivery scheduled for fourth quarter of 1954. 

13 Approximate cost, $2,300,000. Deliveries expected to be completed early next year. 

4 Approximate cost, $1,300,000. Deliveries scheduled to begin during first quarter of 1954. , 

18 To be equipped with roller bearings and cost about $900,000. Deliveries expected to start late this 
year. 
16 For early fall delivery. 
17 Delivered. 


Western Pacific.—Directors of the Western Pacific have authorized purchase of 10 cushion-under- 
frame box cars (PS-1) at a cost of about $7,500 each. Two cars of this type have been in test service on 
transcontinental runs for several months. ds 

Northern Pacific—The Northern Pacific plans purchase of 30 diesel locomotive units, comprising 
14 1,500-hp. road-switchers, five 1,000-hp. switchers, two four-unit 6,000-hp. freight locomotives, and one 
three-unit 4,500-hp. passenger locomotive. Cost is estimated at $4,548,000. 








Snap-On Tools has inaugurated a new service for diesel and car shops in which a panel truck 
delivers direct to the shop a complete line of tools on short notice to provide replacements 
when needed most. 
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(Continued from page 100) 


SareTy Car Heatine & Licutinc Co.— 
Robert B. Seidel has been appointed di- 
rector of research and product develop- 
ment. Mr. Seidel was formerly in charge 
of research and product development labo- 


Harry W. Jones, Jr. 


ratory of the Lincoln Electric Company. 
J], A. Wiedmann, manager of the sales serv- 
ice department, has retired. Harry W. 
Jones, Jr.. has been appointed assistant 
sales manager. 
| 

NaTIonAL STEEL Car Corporation.— 
A. P. Shearwood, vicepresident—sales, 
Hamilton, Ont., and Montreal, has been 





H. J. Lang 


elected chairman of the board and chief 
executive officer, and H. J. Lang, vice- 
president, has been elected president. 

* 

American Creosotinc Company.—Ar- 
Tangements have been completed for a new 
wood preserving and manufacturing plant 
to be constructed between Binghamton 
and Waverly, N. Y. The plant, which is 
expected to begin operation in January 
1954, will have access to four railroads. A 
considerable part of the equipment in the 
plant will, the company’s announcement 
says, be of a design and construction not 
heretofore known or used in the industry. 

a 

Cueman CxHemicat Company.—War- 
ren H. Moyer, vice-president and treasurer 
of Chipman Chemical Company, Bound 
Brook, N. J., has been elected president, 
succeeding O. M. Bernuth, who has be- 
come chairman of the board. 
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BaALDWIN-LIMA-HAMILTON CORPORATION. 
—William C. Vanbebber, supervisor of re- 
newal parts for Baldwin diesel locomotives 
for the Pacific Coast district has been ap- 
pointed sales engineer for Baldwin-Lima- 
Hamilton testing equipment in Los Angeles 
and surrrounding territory. 

a 

Riciwizep Metat Corporation. Chicago 
Steel Service, Kildare avenue and 45th 
street, Chicago, has been appointed distribu- 
tor for Rigidized Metals. 

. a 

Evectric Service MANUFACTURING Com- 

pANy.—William D. Jameson, formerly with 








HYPRESSURE 


Untea- 


the Yale & Towne Manufacturing Co., has 
been appointed general sales manager, and 
I. W. Schmidt, vice-president and former 
sales directer, directs a new department of 
market research. 
= 

WaucH Equipment Company-HuLson 
Company.—The Waugh Equipment Com- 
pany, New York, has acquired from its 
subsidiary, the Hulson Company, Chicago, 
all production and sales rights for the 
Plypak journal-box waste container and 
the Hulson and Duryea cushion under- 
frame. Under the new arrangement John 


(Continued on page 111) 
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For a host of railway applications, the fast, economical 
Hypressure JENNY does a thorough cleaning job in one-tenth 
the time that hand methods require. It is particularly useful 
for cleaning locomotive and car running gear parts and sub- 
assemblies before machining, thus saving 25 to 60% in shop 
production time. 

JENNY, the original and only fully patented steam cleaner, is 
manufactured by Homestead Valve Mfg. Co. More than 40,000 
units are in daily use throughout industry. Portable, self- 
contained, it rolls to the job; and from a cold start, is ready 
for use in less than 90 seconds. Models and capacities for every 
railroad need. Write for complete information. 


a ciVE friubyy)? 6 {¢ fhe Roajlr 


RAILROAD SUPPLY and EQUIPMENT Inc 


148 ADAMS AVE., SCRANTON 3, PA 












boat 


Two trains are traveling toward one another at 
the rate of 30 miles an hour ona perfectly straight 
right-of-way. When they are 90 miles apart, a 
pigeon (convenient for the problem) alights on 


in Railroading... 


one locomotive, then immediately flies off to the 
other. At a steady rate of 35 miles it shuttles back 
and forth between the locomotives until the 
trains meet. A. During that time how far will the 
pigeon fly? B.How far will it have to fly to make 
the first round trip to the locomotive from which 
it started? 
See next month's Spicer Generator Drive advertisement 
for correct answer. 


ANSWER TO SEPTEMBER PROBLEM 


Twelve times. When a train leaves New York City, there 
are already 6 trains on the way from Los Angeles. Dur- 
ing the 72 hours to Los Angeles 6 more trains leave Los 
Angeles, New York bound. Thus, the Los Angeles bound 
trains must pass 12 New York bound trains during the trip. 





Famous Solutions to Railroading Problems 


The ever increasing national and foreign use of the 
Spicer Railway Generator Drive marks the correctness 
of its design, and its efficiency in solving the problem 
pf supplying ample electrical energy for lighting, air- 
conditioning, refrigeration and other electrical equip- 
ment. 


Spicer Positive Railway Generator Drives be quickly and 
Suunedly adaphedl te ouw-ane duolene ond taeaiining jebe. 


The Spicer Reilway Generator Drive is manutectured, sold and serviced by 


SPICER MANUFACTURING DIVISION 


OF DANA CORPORATION 
TOLEDO 1, OHIO 


In America alone, nearly 10,000 Spicer Generator Drive 
installations have been made by 70 different railroads! 
The Spicer Railway Generator Drive consists of a very 
simple application of long-lived hypoid gear and pinion 
mounted on the standard axle. The drive from the rears 
is positive and constant through Spicer Universal Joints 
and Propeller Shaft to the Spicer Automatic Clutch 
mounted between the generator and the propeller shaft. 
This automatic clutch completely absorbs all shocks 
and disconnects the drive line in case of excessive over- 
load, and also completely disconnects the generator at 
speeds below 8 miles per hour eliminating shock loads 
when cars are being shunted. 


Write for illustrated literature. 


49-VYEaRs OF 


Spicer 


SERVICE 
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(Continued from page 107) 

W. Hulson has been elected vice-president 
in charge of sales of the Waugh Equip- 
ment Company at Chicago. Mr. Hulson 
will continue also as president of the 
Hulson Company which will continue to 
manufacture and sell the Hulson 202-A 
friction draft gear and the Tuyere type 
grate. “ 

Reynotps Metat Company.—Glen VW. 
Goodloe has been appointed assistant man- 
ager of the Transportation Market general 
sales organization, with headquarters at 
9500 South Third street, Louisville, Ky. 

a 

NaTionAL MALLEABLE & STEEL CASTINGS 
Co—Dr. Harry A. Schwartz, manager of 
research, retired on September 15, but is 
available to the company as assistant to 
the vice-president in charge of production, 





Dr, H. A. Schwartz 


a newly created position. Dr. Schwartz has 
been associated with National Malleable 
since 1902. B. C. Yearly, assistant manager 
of the company’s Chicago works, has been 





B. C. Yearly 


transferred to Cleveland as director of 
applied research, process control and super- 
Visory training. 

As part of its program for observing its 
85th year in business, National Malleable 
has established $3,000 in scholarship funds 
at six educational institutions. The scholar- 
ships, for $500 each, are the first to be 
arranged by the Foundry Educational 

oundation, which is developing a nation- 
wide educational program on behalf of the 
foundry industry. 


Torres has 
Tampa, Fla., branch, succeeding R. S. 
Robinson, who has given up active work 
because of his health. 


GrayBar Exectric Company.—A. P. 
been appointed manager, 


2 
OaxiTtE Propucts, Inc. — J. J. Basch, 


Philadelphia manager, has been appointed 
manager of research and product develop- 
ment and has been elected a member of the 
executive commitee. W. A. Baltzell, south- 
ern division manager, has been named 
assistant sales manager. 


8 
Sprinc Packinc CorporaTion.—A new 


eastern regional office has been opened in 


the Suburban Station Building, 1617 Penn- 
sylvania Boulevard, Philadelphia. 
J 


Farr Company. — A southern division 
sales office has been established in the 
Sterick Building, Memphis, Tenn., in charge 
of Donald Harworth, southern division sales 
manager. 


Obituary 


L. M. KuinepiInst, who retired in 1948 
as vice-president in charge of sales and 
director of Timken Roller Bearing Com- 
pany, died in Canton, Ohio, August 10, of 
a heart ailment. 
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Three 





TAPES to meet your 


heat and electrical insulating needs 


C-D-F Silicone Tapes for A.I.E.E. Class 
H_ Electrical Insulation. Available in 
Varnished Fiberglas cloth and Silicone 
Rubber-coated Fiberglas cloth. Resistant 
to high temperatures; high dielectric 
strength, low dielectric losses, excellent 
moisture resistance and high tensile 
strength. They resist mild alkalis, non- 
oxidizing acids, mineral oils, oxygenated 
solvents. Available in a range of sizes 
on continuous rolls. Write for Technical 
Bulletin #47. 


C-D-F Tapes of Teflon* have the 
desired mechanical and electrical prop- 
erties for heavy duty motor, generator, 
and conductor insulation. Unaffected by 
temperature fluctuations, exposure to oils 
and greases, or weather conditions. Fiber- 
glas supported and unsupported Teflon 
tapes are available in a range of sizes. 





*du Pont trademarks. 
THE NAME TO REMEMBER .. 


SILICONE, TEFLON, 


C-D-F Micabond Tapes have an in- 
herently high and permanent resistance 
to heat with good dielectric properties. 
Micabond Tapes are used for insulating 
motor:and generator armature and field 
coils, turbogenerator coils, and many 
similar applications where flexible high 
quality insulation of A.I.E.E. Classes B 
and H insulators are required. Available 
in a wide range of sizes with many dif- 
ferent backings including: fiberglas, silk, 
Cellophane*, cotton, paper, and Mylar*. 


If you have an insulating problem, 
probably a C-D-F product is the answer. 
C-D-F manufactures and fabricates elec- 
trical insulation, laminated and molded 
plastics. Sales offices are located in 
principal cities. Call your C-D-F sales 
engineer—he’s a good man to know! 


MICABOND TAPES 


NEWARK 104, DELAWARE 






































How One Man Can Raise the Heaviest 
Diesel Locomotive in a Few. Minutes! 


Take two Duff-Norton Air Motor Power Jacks, wheel 
them into position under the locomotive frame, connect 
them with an air hose “Y,” turn the valve that starts 
compressed air into the jacks’ built-in air motors, then 
sit down if you wish and watch as the load goes up 
evenly, smoothly, safely—in a few minutes you can 
proceed with repairs. Locomotive trucks, for example, 
can be completely replaced in about 2 hours! 

Tests conducted by various railroads in their own 
shops have shown savings in time and labor that pay 
for these air motor jacks in a few months. 

Get the complete specifications of the various time 
and labor-saving Duff-Norton Air Motor Power Jacks. 
They vary in capacity from 20 to 100 tons. Write the 
world’s oldest and largest manufacturer of lifting jacks 
for catalog AD-11G, The Duff-Norton Manufacturing 
Company, P. O. Box 1889, Pittsburgh 30, Pa. Canadian 
plant— Toronto 6, Ontario. 


DUFF-NORTON 


“Giving Industry A Lift 
Since 1883" Oc Ss 











PERSONAL 
MENTION 


Atchison, Topeka & Santa Fe 


Barton P. PHEtps, engineer of shop ex- 
tensions at Topeka, Kan., retired on June 1. 


Peter I. Isaacson, assistant engineer of 
shop extensions, appointed engineer of 
shop extensions at Topeka, Kan. 


Emmett J. KELLEY, supervisor of tools 
at Topeka, Kan., appointed assistant en- 
gineer of shop extensions at Topeka. 


Bangor & Aroostock 


VaAuGHAN L. Lapp, manager for contract 
work, appointed mechanical superintend- 
ent, succeeding to part of duties of mechan- 
ical superintendent and chief engineer, 
with headquarters at Derby, Me. 


Vaughan L. Ladd 


Education: Graduate of University of 
Maine. 

Career: Special apprentice in 1924; 
mechanical engineer, and superintendent 
of shops. 


Chicago, Rock Island & Pacific 


Joun D. Lortis, assistant superintendent 
and chief mechanical inspector, appointed 
assistant general superintendent motive 


John D. Loftis 


RAILWAY LOCOMOTIVES AND CARS - OCTOBER, 1953 








NATIONAL BRUSHES FOR DIESEL-ELECTRIC 
TRACTION MOTORS 


4; Trouble-free diesel-electric operation demands overall dependability. That’s why 
“National” traction motor brushes are made strong all over to withstand this un- 
usually severe service. 


ent 





ed BETTER GRADES... 


“National” traction motor brushes 
combine great mechanical strength 
with low friction, optimum film- 
forming and commutating prop- 
erties. They are highly resistant to 
chipping and breaking... keep ’em 
rolling even under extremely ad- 


STRONGER CONNECTIONS... 


“National” permanently-sealed 
shunt connections have virtually 
eliminated pull-outs in traction- 
motor service. Here’s another 
source of frequent mechanical fail- 
ure licked by exclusive “National” 
brush design. 


TOUGHER CABLES... 


Standard on most traction motor 
brushes, the new Type “National” 
FP cable is tested to give many 
times the fatigue life of any other 
cable now offered. Here’s relief 
from costly failures due to frayed, 
broken or damaged cables. 


verse conditions. 


The term “National”, the Three Pyramids device and 
the Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


STOP LOOKING... 


START SAVING... 
WITH 


“NATIONAL” BRUSHES 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 









Cleaner 
for ALL your 


a 


For Engine Pits... Diesel Engine Rooms... 
Trucks ...Concrete Floors 


Use Diesel Magnusol. Mixed with kerosene, diesel oil or safety solvent, it makes a cleaning 
solution that is sprayed on the surfaces to be cleaned. As it soaks in, it digs rapidly into the 
dirt, loosens the bond of the dirt with the surfaces being cleaned, and puts the dirt deposit in 
condition for rinsing away. After a soak-in period of a few minutes, you flush surfaces with 
water. The water forms an emulsion with the solution, which floats away all the dirt, leaving 
surfaces thoroughly clean, even in areas where hand work cannot reach. You don’t have to 
heat Diesel Magnusol cleaning solution or the rinse water, although you can use a steam gun 
for flushing away. 


Safe for Paint, Metals and Personnel 


Diese! Magnusol makes a completely SAFE cleaning solution... non-flammable... non-toxic.. 
fumeless... with no harmful action on human skin or on painted or varnished surfaces. 


Pat it ts work for a Monte! 


Order a trial drum of Diesel Magnusol. Use it 
according to our directions for a month. If you 
are not completely satisfied, we will cancel the 
full invoice! 


Railroad Division 


MAGNUS CHEMICAL CO., INC. 
77 South Avenue, Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd., Montreal 
Representatives in All Principal Cities 


mMaGnus 
CLEANERS 





power as announced in the August issue. 

Career: Began in 1928 with the Denver 
& Rio Grande Western. In 1943 joined the 
Baldwin Locomotive Works in Cleveland as 
manager, becoming regional manager in 
1944. Appointed general superintendent mo- 
tive power of the Atlantic Coast Line in 
1945 and chief of motive power and equip- 
ment for that railroad in 1947. Joined the 
Rock Island in 1952, serving successively 
as trainmaster, assistant superintendent and 
chief mechanical inspector. 


MEtvin R. Witson, master mechanic at 
Silvis, appointed general superintendent mo- 
tive power at Chicago as announced in the 
August issue. 

Career: Entered railway service in 1915 
as machinist apprentice for the Wabash. 
From 1919 to 1924 served in a number of 


Melvin R. Wilson 


capacities with the Missouri-Kansas-Texas, 
the St. Louis-San Francisco, the New York 
Central and at the Washington, D.C., navy 
yard. In the latter year joined the Rock 
Island as roundhouse foreman and later 
became general foreman. Appointed master 
mechanic in 1939 and superintendent mo- 
tive power in 1947. 


Frep J. SCHLEIHS, general superintendent 
motive power at Chicago, has retired,-as 
announced in the August issue. 


Fred J. Schleihs 


Career: Joined the Rock Island in 1916. 
and has held mechanical positions at Des 
Moines, Iowa; Silvis, Ill.; Blue Island, Ill. 
and Dalhart, Tex. Last year appointed gen- 
eral superintendent motive power. 
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This month Dr. Oscar Horger demonstrates that absence of lateral movement is one reason why: 


The taper makes TIMKEN’ the only 


journal bearing that delivers what you 





expect when you buy a roller bearing 


YAILROADS are switching to 
| roller bearings to: 1) end the 
hot box problem, 2) cut operating 
1nd maintenance costs to a mini- 
mum; other advantages are second- 
ary. And the Timken® tapered roll- 
et bearing is the one bearing you 
an count on to do this. 


1) No lateral movement within 
he bearing. In straight roller de- 
igns, incessant lateral movement 
scuffs rollers and races, shortening 
bearing life. Lubricant is pumped 
through the seal and out of the 
journal, dirt and water are drawn 
in. The auxiliary devices, needed to 
take thrust loads, are hard to lubri- 
cate with grease and need more 
maintenance. 


The taper in Timken bearings 
prevents lateral movement, takes 
thrust loads. Because Timken bear- 
ings always roll, never slide, there’s 
no scoring, scuffing or pumping. 
Result: the hot box problem is 
eliminated. Less maintenance and 
lubricant are needed. Bearing life 
is increased. 


2) Positive Roller alignment. The 
taper holds roller ends snug against 
the rib, where wide area contact 
keeps rollers aligned. There’s no 
skewing of rollers to upset full line 
contact, shorten bearing life. 


Get what you pay for when you 
switch to roller bearings to end the 
hot box problem and cut operating 
and maintenance costs to a mini- 
mum. Get Timken tapered roller 
bearings. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
Cable address: ‘‘TIMROSCO”. 





















































THE TAPER MAKES TIMKEN THE BEARING YOU TRUST 


! 
NOT JUST A BALL CD NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL ® AND THRUST --@)— LOADS OR ANY COMBINATION 4K 








ete stete OLELIEI IS. 


Marion C. Suarp, assistant general su- 
perintendent motive power, appointed 
superintendent motive power, with head- 
quarters at E] Reno, Okla. 

Career: Entered railway service in 1922 
as messenger in the Rock Island stores de- 
partment at Little Rock, transferring to 
the mechanical department in 1923 as 
machinist helper apprentice, later becom- 
ing machinist. After two years (1940- 
1942) with the Union Pacific, reemployed 
by the Rock Island as assistant diesel 
supervisor. Appointed diesel supervisor in 
1943, superintendent automotive equipment 
in 1946, assistant to general superintend- 


ent motive power in 1950, and assistant 
general superintendent motive power in 
1952. 
Boston & Maine 
W. H. Onnesorce, superintendent of 


shops at North Billerica, Mass., has re- 
tired. 


E. C. Cone, assistant superintendent of 
shops at North Billerica, Mass., appointed 
superintendent of shops. 


Canadian National 
H. H. Hicks, acting general superin- 
tendent motive power and car equipment, 





Paint more cars per day 


with A. F. |. Brand Finishes 


Emporia Shop of the Santa Fe provides a fine 
example of modern paint shop methods. 


A group of A.F.I. quick-drying freight car paints 
are used in the Emporia operation as well as in 
the shops of other railway lines. 


The advantages of A.F.I. products for railway 


freight car painting are: 


1. Higher output of cars per day 
2. Proper film thickness. 


3. Quick drying. 


4. Higher gloss, cleaner cars. 
5. Excellent durability. 
6. Cleaner paint shop. 


Numerous A.F.I. paint products for diesel locomo- 
tives, refrigerator and passenger cars are used by 
many other leading railroads throughout the 


country. 


AUTOMOTIVE FINISHES, Inc. 


Manufacturer of Automotive, Railroad and 
Industrial Finishes 


8747 Brandt Ave. 
Dearborn, Mich. 


P.O. Box 457, N.W. Station 
Detroit 4, Mich. 





Atlantic Region, at Moncton, N. B., ap- 
pointed general superintendent motive 
power and car equipment, Atlantic Region. 


Cuarves T. Ripeout appointed mechani- 
cal department staff supervisor, Atlantic 
Region, with headquarters at Moncton, 
N.B. 


Canadian Pacific 
A. Lancpon, division master mechanic 


at Calgary, Alta., transferred to Saskatoon, 
Sask. 


O. Cocurane, division master mechanic 
at Saskatoon, Sask., has resigned. 


F. G. Nosewortuy, division master 
mechanic, transferred from Winnipeg, 
Man., to Kenora, Ont. 


R. G. Tom, division master mechanic, 
transferred from Regina, Sask., to Winni- 
neg, Man. 


J. Davies, locomotive foreman at Kenora, 
Ont., appointed division master mechanic, 
with headquarters at Regina, Sask. 


Chesapeake & Ohio 
S. G. Guns, research engineer, appoined 
assistant to the director of research at 


Cleveland. 


G. J. SENNHAUSER, locomotive develop-- 
ment engineer, appointed design and de- 
velopment engineer at Cleveland. 


J. A. KELL, analysis and test engineer, 
appointed assistant research engineer at 


Cleveland. 


New York Central System 


MicHicAN CENTRAL DIstTRICT 


R. B. OLsen appointed road foreman of 
engines, Canada Division, with headquar- 
ters at St. Thomas, Ont. 


Witiiam KELLy, road foreman of en- 
gines, Canada Division, at St. Thomas, 
Ont., has retired. 


H. T. Lockwoop appointed assistant 
road foreman of engines, with headquar- 
ters at St. Thomas, Ont. 


EQuIPMENT DEPARTMENT 
G. C. CuurcHER appointed general ap- 
prentice instructior, with headquarters at 
New York. 


Newburgh & South Shore 
R. B. KLernFe.p, superintendent motive 
power and equipment at Pittsburgh, Pa., 
has retired. 


H. C. Kerroot, appointed superintend- 
ent motive power and equipment at Pitts- 
burgh, Pa. Mr. Kerfoot is also superin- 
tendent motive power and equipment of 
the Lake Terminal at Lorain, Ohio. 


Pennsylvania 

J. P. Francis, assistant superintendent 
at Chicago, appointed superintendent mo- 
tive power—diesel at Chicago, as an- 
nounced in the July issue. 

Career: Began with the PRR in 1931 
as special apprentice. Later held the suc- 
cessive positions of gang foreman, engine- 
house foreman, foreman enginehouse and 
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SCULLIN 
TRUCKS 













SCULLIN TRUCKS 


Truck Side Frames 
and Truck Bolsters 
Produced by 
Scullin Steel Co. 


BARBER 
STABILIZED TRUCKS 


RIDE-CONTROL 
TRUCKS 





NEW YORK SAtmer LOUIS 10. MISSOURI 
CHICAGO 
BALTIMORE 
RICHMOND, VA 





OMIA EDEL AES ES TI 


car shops, assistant foreman, enginehouse 
foreman and master mechanic. In 1952 ap- 
pointed assistant superintendent at Chi- 
cago. 


L. R. YoaKam, foreman, Scully car shop, 
Panhandle Division, appointed foreman, 
Pittsburgh passenger yard, Pittsburgh 
Division. 


J. V. Tuomas, Jr., assistant foreman, 
Mahoningtown, Pa., Lake Division, ap- 
pointed foreman, Scully car shop, Pan- 
handle Division. 


R. P. Puuituirs, gang foreman, Cone- 
maugh Division, appointed assistant fore- 
man, Mahoningtown, Pa., Lake Division. 


R. E. Minor, night assistant foreman, 
Erie car shop, Northern Division, appointed 
assistant foreman, Erie car shop, Northern 
Division. 


H. W. Co.iins, gang foreman, Cone- 
maugh Division, appointed acting foreman, 
car repairs, Conemaugh Division. 


T. R. Lone, relief gang foreman, Erie 
car shop, appointed night assistant fore- 
man, Erie car shop, Northern Division. 


Reading 


W. A. W. Fister, chief draftsman, ap- 
pointed assistant superintendent motive 
power and rolling equipment, with head- 
quarters at Reading, Pa. 


Seaboard Air Line 


J. G. Cason appointed supervising elec- 
trician at Hamlet, N. C. 


Reusen M. Hicerins, superintendent of 
car department at Norfolk, Va., has retired. 


H. E. AENCHBACHER, assistant shop su- 
perintendent at Jacksonville, Fla., ap- 
pointed superintendent of shops at Jack- 
sonville. 


Henry W. JARRETT, assistant to chief 
mechanical officer at Norfolk, Va., has had 
duties extended to include all car depart- 
ment matters. 





CONTIVE INSPIRED CO-ACTION IN DEVELOPING POSSIOUITIOS IN PRODUCT 
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FOR 35% MORE SPEED 


oELEETWELD 72 


12 Electrode wt 


€-6 
Unique yction 
High we vg Fillet Welds 
ing © 


Faster, Easier Operation Lincoln 
“Fleetweld 72” operates with peak 
efficiency at welding currents sub- 
stantially above conventional E-6012 
electrodes and without danger of 
breakdown. Weld deposits pro- 
duced at high melt-off rates are 
smooth, are slightly convex .. . 
ideal for all types of flat position 
production work where duplicate 
welds must be made in the shortest 
time to cut shop costs. 


Proper Root Penetration The uni- 
directional arc characteristics of 
Lincoln ‘“Fleetweld 72” assure cor- 

rect root penetration of fillet welds 
... with minimum cutting away of 
the top edge of lap welds, yet with- 

out sacrifice in speed. 


More Mileage Fleetweld’s near-flat 
bead means top weld strength with- 
out piling up weld metal as exper- 
ienced with other electrodes. This 
means more mileage per length of 
rod to cut electrode costs. 


.. specify Lincoln “Fleetweld 72” 


Performance proves “Fleetweld 72” welds 35% faster than other 
E-6012 electrodes . . . cuts welding costs of 3 out of 4 production 


jobs. And that’s not all. 


Welds made with “Fleetweld 72” are smoother, of higher quality. 
And “Fleetweld 72” has good “wetting” action with minimum arc 


force. 


“Fleetweld 72” operates beyond the breakdown point of other 
rods ... without overheating, without excessive arc spatter. Its higher 


melt-off rate and flatter bead give you more mileage or stretch per 
length of rod than possible in any E-6012 electrode today. What's 


more, most welds are self-cleaning. 


Readily available, ‘‘Fleetweld 72” answers the demands of many 


Fig. 1. . More Mileage comes from "Fleetweld 
72's” near-flat ad shape. There is no piling 
up of weld metal. 


DOES NOT 





production jobs normally specified for E-6013 calling for smooth 
appearance and easy slag cleaning. Selling for less cost per pound, 
“Fleetweld 72” further helps you meet the challenge for lower weld- 
ing cost on a host of production operations. 


START CUTTING WELDING COSTS—Latest Speeds and Procedures 
for production wae with Lincoln ‘“‘Fleetweld 72” are = rs 
Weldirectory 462. vailable by writing on your letterhead 

Lincoin Electric Raitway nr Co., Public Square, Cleveland is” onic 
Railroad representatives of 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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CUT AWAY 
1f@) a 40) €): 


Fig. 2. Quelity at Top Speed. Proper penetra- 
= at root is done without cutting away top 
ie. 





Southern 


James N. Harwinc appointed foreman 
enginehouse (night) at Columbia, S. C. 


W. Dor SuHuLts appointed master me- 
chanic at Macon, Ga. 


Witu1am B. Dosss appointed foreman 
electricians at Birmingham, Ala. 


StaNLEY G. Hocan appointed foreman 
electrician at New Orleans, La. 


Arcuizt G. WALpRUPE appointed assistant 
master mechanic at Atlanta, Ga. 


Marion D. Swycert appointed foreman 
pipe and tin shop at Columbia, S. C. 


Oscar T. Harmon, Jr., appointed assist- 
ant roundhouse foreman (day) at Chatta- 
nooga, Tenn. 


Watter C. Lomax, Jr., appointed assist- 
ant foreman car repairs at Spencer, N. C. 


PERSONAL MENTION—Obituary 


J. A. DoarnBerGER, who retired in 1938 
as master boilermaker of the Norfolk & 
Western, died on August 18 at the age of 
86. Mr. Doarnberger was the first presi- 
dent of the Master Boiler Makers’ Associa- 
tion and for five years was chairman of 
the Executive Board of the association. He 
held patents for several locomotive firebox 
inventions. 


Joun W. Howarp, division car foreman 
of the Delaware & Hudson at Carbondale, 
Pa., died on August 20. 


New Devices 
(Continued from page 94) 


hydraulic ram pump, powered by an or- 
dinary automotive storage battery which 
forces grease through a 25 ft. reinforced 
hose to a universal grease gun handle 
where greasing pressure can be varied 
from 600 to 12,000 lb. per sq. in. A stand- 
ard automotive starter supplies mechanical 
power. 

Two models are available. Model A-100 
fits drums of 1434 in. maximum outside dia. 
and minimum depth of 22 in. Model 
A-110 fits drums of same diameter but of 
at least 26 in. in depth. Total weight of 
unit is 400 lb. 


Automatic Flange 
Lubricator 


A fully automatic flange lubricator has 
been developed by the Rail & Flange 
Lubricator Co., 2784 N. W. Thurman street, 
Portland 10, Ore., which lubricates the 
wheel flanges from the locomotive on back 
through the cars as well as the pressure 
side of the rails. It does this without get- 
ting lubricant on the surface of the track 
or the tread of the wheel. 

The lubricator deposits on the flanges 
of the wheel a heavily graphited grease 
which in turn is rubbed into the pressure 
side of the rail. Four lubricators are use | 


RAILWAY LOCOMOTIVES AND CARS - OCTOBER, 1953 








WEARMITES AHEAD... 


















































On the main line or in the yards, 
your Diesel engines are con- 
stantly faced with the ever-pres- 
ent menace of WEARMITES 
...Grit, Dust, Dirt and Tarry 
Sludge. Lubricating oil and Fuel 
oil must be freed of these engine- 
destroying contaminants if cost- 
ly repairs and down time are to 
be avoided. 


WIX ENGINEERED FILTRA- 
TION is the practical, effective 
and economical means for com- 
bating WEARMITES in your Diesel equipment. With WIX 
Cartridges in your Diesel Filters, you are assured a constant 
flow of continuously cleaned oil ... cleaned better ... kept 
clean longer. And you may select the filtrant indicated as 
best for the type of service condition such as: long haul, 
through run, stop-and-go branch line or yard work. 


Write for particulars on how your road can save lubrica- 
tion dollars with WIX ENGINEERED FILTRATION. 





Precision construction 
... controlled density... 
uniform quality... self-contained 
sealing gaskets ...a filtrant best 
suited to the service and many 
other WIX plus features add up 
to WIX Engineered Filtration. 
Whether for Lubricating or Fuel 
Oil, crush-proof, non-collapsible 
WIX Filter Cartridges show a de- 
cided dollars and cents advantage 
for you. 











)LUBE 














TRADE MARK REG. 


RAILROAD OIL FILTERS 
WIX CORPORATION - GASTONIA, N. C. 


WAREHOUSE STOCKS IN: GASTONIA « ATLANTA » CHICAGO + NEW YORK « ST. PAUL « ST. LOUIS » SACRAMENTO 
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The 
Franklin 


Automatic 
Brake 























Slack 


Adjuster is fully automatic in maintaining the predetermined 
travel of the brake cylinder piston. Operating on the pawl and 
ratchet principle, it has sufficient take-up so that no manual adjust- 
ment is required during the life of the brake shoes. It replaces, or 
is installed in, the pull or tie rod connection, and is easily applied 
to any type of new or existing freight cars — including hopper cars. 

On cars equipped with the Franklin Automatic Brake Slack 
Adjuster, it is not necessary to disconnect the brake rigging to 
replace worn brake shoes. Also, a simple and convenient reset 
arrangement, operated from outside the rails, restores the desired 
piston travel before the car is returned to service. 

Bulletin B-1201 gives full information. 


FRANKLIN BALMAR 
CORPORATION 


FRANKLIN 





WOODBERRY, BALTIMORE 11, MD. 





400 to 500 miles of operation. Normal 
maintenance consists principally of clean- 
ing, which can be done in about 15 minutes 
during monthly or quarterly inspection. 


Rectifiers for 
D.C. Power Supply 


Selenium-type rectifiers in standard units 
ranging in size from 3 to 5 kw. are now 
being supplied by the American Rectifier 
Corporation, 95 Lafayette street, New York. 
They are made for 50 to 10,000-volt d.c. 
output with either fixed or variable volt- 





i 
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age, and for operation from any a.c. voltage 





CORPORATION 





Chicago Office: 
5001 North Wolcott Ave., Chicago 40 





or frequency. Rectifiers in sizes up to 1,000 





per locomotive unit. A set of two is’ used 
at each end of a switcher, one on either 
side. On road locomotives, two are mounted 
on the lead wheels of each -truck. 

The deposit of the graphited lubricant 
is made by an endless roller chain assembly 
which runs through a grease reservoir. 
The chain is adjusted to eliminate getting 
the lubricant on the tread of the wheel or 
the surface of the track. It is driven by a 
friction wheel from the locomotive wheel 
through double reduction. gearing. The 
deposit of the lubricant is made by the 
lateral movement of the wheel and the 
sway of the chain. 

The cost of the graphite lubricant aver- 
ages approximately 22 cents per day per 
locomotive. The lubricator can be filled 
in about a minute with enough grease for 








BETTER, FASTER, CHEAPER TESTING 


elantatU lohilelaMelakemsdlarellate MRCLULLES 





Westinghouse Surge Comparison Tester reduces production test time, permits positive 
results, fewer rejects—bringing substantial savings. This electronic device is designed 
to detect and locate insulation faults and winding dissymmetries in motors, genera- 
tors, some types of transformers and coils. It operates quickly, simply, with fingertip 
control. Highly mobile and portable, it fits easily into production line techniques as 
well as repair shop. For more complete information, write Westinghouse Electric 
Corporation, I. E. Devices Section, 2519 Wilkens Avenue, Baltimore 3, Maryland. 


you can BE SURE...1F 11's 


a Westi 
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The Practical Way To Cut Maintenance 
Costs — Add Extra Life To 

Rolling Stock, Bridges, Towers, 
Tanks, Metal Equipment! 


Here’s how easy it is to stop rust with 
RUST-OLEUM! Simply apply RUST-OLEUM by 
brush, dip, or spray directly over rusted 
surfaces ...after removing rust scale and 
loose particles by wirebrush and sharp 
scrapers. Costly sandblasting and chemical 
pre-cleaning are not usually required. 
Dries to a firm, elastic, durable coating. 
See how RUST-OLEUM can cut your main- 
tenance costs. Specify RUST-OLEUM for all 
new construction, maintenance, repair or 
rebuilding. 


RUST-OLEUM CORPORATION 


2591 Oakton Street, Evanston, Illinois 





RUST-OLEUM Protects Metal... 


Saves Even Badly Rusted Surfaces! 





RUST-OLEUM 
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In All Colors, 
Aluminum and White 









Stopping Rust 
with RUST-OLEUM 
769 D.P. Red Primer 









Ee 
MARTINDALE 


DIESEL-ELECTRIC COMMUTATOR 
MAINTENANCE EQUIPMENT 
COMMUTATOR GRINDER 


New design makes resurfacing of Diesel-electric 
commutators more accurate, easier, faster. Car- 
riage is chain-driven, travels on ball-bearings. 
Adapters for mounting grinder on virtually all 
models of Diesel generators and motors are also 
furnished. 





BLOWERS and VACUUM CLEANERS 


Available in 4 sizes 
from 1/3 to 1-1/3 
H.P. Suction attach- 
ments for all sizes. 
Write for information 
on other blowers. 





The flexible shaft Imperial Under- 
cutter illustrated above undercuts 
small, medium or large commutators, 
rapidly and without vibration. Uses 
either “V” Cutters for “V” Slots or 
saws for “U” Slots. Simple adjust- 
ments include slot guide and depth 
gauge which can be locked after 
positioning. Wooden handles are 
adjustable. Air hose connection to 
blow away mica. Also available 
with air motor drive. 1% H.P. for 
either drive. 


We have eight other types of Under- 
cutters. 


Send for new 64-page Catal No. 29 of 
Maintenance, P. — and Safety Equip- 
ment. 


MARTINDALE ELECTRIC CO. 


1337 Hird Ave. Cleveland 7, Ohio 
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kw. are engineered by the manufacturer to 
meet specific requirements. The unit shown 
in the illustration is rated 20 kw. Ventila- 
tion in the larger units is supplied by 
motor-driven fans. 


Self-Adhesive 
Aisle Markers 


These aisle markers, which feature simpli- 
city of application, are made of a durable 
plastic, backed with pressure-sensitive ad- 








hesive. Stocked. in four colors, caution 
yellow, fire red, safety green and neutral 
white. 

Marketed by the W. H. Brady Company, 
Milwaukee 12, Wis., the markers will 
stick to any clean, dry floor without moist- 
ening. Resistant to abrasion, acids, oil, 
grease, salts, water and most common 
solvents, they lie flush with the floor, being 
only 0.005 in. thick. 

The markers are recommended for in- 
dustrial plants, offices, warehouses, hazard- 
ous areas, power houses, etc. They are 
mounted on a 2-piece folded paper liner 
and are available in 2, 3, 4, and 5 in. 
diameters. 








For the Manufacture of Railroad Cars... 


CONTINUOUS PLATE HEATING FURNACES 


scene aa 






Proven 
Production 
Records 


in 
Railroad 
Shops 


Plates for large pressings used in freight car 
construction are heated on a continuous chain 
conveyor to feed forming press. Duplicates 
results, speeds production and lowers cost. 


Oil fired with JOHNSTON “Reverse Blast’ 
Proportioning Burner—2 zone automatic con- 
trol — variable speed conveyor drive with 


Automatic chain take up—these are tested 
engineeri features available in Johnston 
Furnaces. Manufactured in standard 8’-6” wide 
x 20’-0” long and 10’-0” wide x 19-0” lon 
sizes. Other sizes to suit shop conditions an 
standard procedures. 


Further information furnished upon request. 


Over Thirty Years Experience In Furnace Design & Manufacture 


ee: j NWANIULS-Venitl-t] (cm ere) 
JOHNSION JOHNS ON 2825 EAST HENNEPIN AVE 
“egewae MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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